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Atomicity. 

%    6    5    «  *         ~e  ~w  %  SH  ^ 

s 
a 

3 

3 

Chromium  . . 

Cobalt  ..  .. 

Copper . . 

Didymium  . . 

Fluorine 

Glucinum  . . 
Gold    . . 
Hydrogen  . . 
Indium 
Iodine  . . 
Iridium 
Iron 

Lanthanum 

Atomic 
Weight. 
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Element. 

Aluminium . . 
Antimony  . . 
Arsenic 

R'^  vi  1 1  *m 

Bismuth 

Boron  . . 

Bromine 

Cadmium    . . 

Ca»sium 

Calcium 

Carbon 

Cerium 

Chlorine 

Atomic 
Weight. 
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Element. 

Selenium 
Silicon  . . 
Silver  . . 
Sodium .  •    .  ■ 
Strontium  . . 
Sulphur 
Tantalum   . . 
Tellurium  .. 
Thallium    . . 
Thorium 
Tin  .... 
Titanium    . . 
Tungsten   . . 
Uranium 
Vanadium  . . 
Yttrium 
Zinc    ..  .. 
Zirconium  . . 

Atomic 
Weight. 
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and 
Atomicity. 
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Element. 

Lead    . . 

Lithium 

Magnesium . . 

Manganese  . . 

Mercury 

Molybdenum 

Nickel 

Niobium 

Nitrogen 

Osmium 

Oxygen 

Palladium  . . 

Phosphorus . . 

Platinum 

Potassinm  . . 

Rhodium    . . 

Rubidium  . . 

Ruthenium  . . 
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Table  showing  the  Grouping  op  the  Elements. 


Oxygen. 
Sulphur. 
Selenium. 
Tellurium. 

Silicon. 
Titauium. 
Tantalum. 
Niobium. 


Chlorine. 
Bromine. 
Iodine. 
Fluorine. 

Barium. 
Strontium. 
Calcium. 
Magnesium. 


Nitrogen. 
Phosphorus. 
Arsenic. 
Antimony. 

Cerium. 

Lanthanum. 

Didymium. 


Chromium. 
Vanadium. 
Molybdenum. 
Tungsten. 

Iron. ' 
Cobalt. 
Nickel. 
Manganese. 


Cadmium. 
Zinc. 


Potassium. 
Sodium. 
Lithium. 
C  cesium. 
Rubidium. 


Platinum. 

Palladium. 

Rhodium. 

Iridium. 

Ruthenium. 

Osmium. 
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Sought. 
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Substance. 

Sodium  carbonate 

(crystallized). 
Potassium  carbonate 
Manganese  peroxide 

Nitric  anhydride 
Hydrochloric  acid    . . 
Sulphuric  auhydride 
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Coeffic. 

•53393 
•31804 
•07614 

•83562 
•71765 
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•93196 
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Sought. 

Aluminium 
Ammonia 
Ammonia 

Antimony 
Antimony 

Antimo- 
nious oxide. 

Antimo- 
nious oxide. 

Arsenic 

Arsenic 

Arsenious 
anhydride. 
Arsenious 
anhydride. 

Arsenic 
anliydride. 

Arsenic 
anhydride. 

Arsenious 
anhydride. 

Form. 

Found. 

Alumina 

Ammonic 
chloride. 
Ammonio  pla- 
tinic  chloride. 

Antimonious 

oxide. 
Antimonious 

sulphide. 
Antimonious 

sulphide. 
Diantimonic 

tetroxide. 

Arsenious 
anhydride. 

Arsenic 
anhydride. 

Arsenic 
anhydride. 
Arsenious 
sulphide. 
Arsenious 
sulphide. 
Amnionic 
magnesia 
arseniate. 
Ammonic 
inngneslc 
arseniate. 

Element. 

Aluminium 
Ammonium 

Antimony 
Arsenic  .. 
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•89542 
•65665 
•77665 
•54839 

•89655 

•31429 

•42560 

•87500 
•71429 

•41176 
•56000 

•27273 
•44000 

•24724 
•25421 

•68619 
1-31381 

•31062 

1-27119 
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1  Sought. 

Barium 
Baryta 
Baryta 
Baryta 

Bismuth 

Boron 

Bromine 

Cadmium 
Calcium 

Lime 
Lime 

Carbon 

Carbonic 
anhydride. 

Chlorine 

Hydro- 
chloric acid. 

Chromium 
Chromic 

anhydride. 
Chromic 

anhydride. 

Cobaltous 
oxide. 
Cobalt 

Found.  Form. 

i-   ■ — ■  
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Biiryla 
Baric  sulphate 
Bariccarbonatt 
Baric  silico- 
fluoiide. 

Bismuthous 
oxide. 

Boracic 
anhydride. 

Argentic 
bromide. 

Cadmic  oxide 

Lime  (calcic 
oxide). 
Calcic  sulphate 
Calciccarbonate 

Carbonic 
anhydride. 

Calcic 
carbonate. 

Argentic 
chloride. 
Argentic 
chloride. 

Chromic  oxide 
Chromic  oxide 

Plumbic 
chromate. 

Cobalt 

Cobaltlc  inter- 
mediate oxide. 

a 

1 

3 

Barium  . . 

Bismuth . . 

Boron 

Bromine . . 

Cadmium 
Calcium . . 

Carbon  . . 

Chlorine. . 

Chromium 

Cobalt    . . 

01 


Coefflc. 

•68871 
■48387 
•73444 
•17348 

•18015 
•14171 

•79849 
•79849 

•48718 
•73077 

■11111 

•54049 
•70556 

•70000 
•90000 

•63636 

•92825 
•73597 

•68317 

•74482 

Songht  Form. 

O     5     O     O           g     O      OO      feP*  W      M                E=<      Pug     p<  d, 

Cobalt 

Cobaltous 
oxide. 
Cobalt 

Cobaltous 
oxide. 

Cobaltous 
oxide. 
Cobalt 

Copper 
Copper 

Fluorine 
Fluorine 

Hj'drogen 

Iodine 
Iodine 

Iron 
Ferrous 
oxide. 
Iron 

Lead 
Plumbic 
oxide. 
Lead 

Lead 

g 

o 
N 

-  .  +  i+  4, 

<o      eg        CO                         io    ~iOQ  ™     3  3                       «  if  3                        r"         .OC/}       !G  O 

6  5  6  6^§S3«5«  °5    3*  w  ^2    g&  *         £  £ 

Found. 

Tricobaltic 
pentoxide. 
Cobaltous 
sulphate. 

Tricobaltic 
tetroxide. 
Cobaltic  potas- 
sic  nitrite. 

Cobaltous  po- 
tassic  sulphate. 

Cobaltous  po- 
tassic  sulphate. 

Cupric  oxide 
Cuprous 
sulphide. 

Calcic  fluoride 
Silicic  fluoride 

Water 

Argentic  iodide 
Palladious 
iodide. 

Ferric  oxide 
Ferric  oxide 

Ferrous 
sulphide. 

Plumbic  oxide 
Plumbic 
sulphate. 
Plumbic 
sulphate. 
Plumbic 
chloride. 

Element. 

Cobalt  (con- 
tinued). 

Copper  . . 

Fluorine. . 

Hydrogen 
Iodine    . . 

Iron 
Lead 

HflJM  O  O 

-t        Ol  O  lO 

m  ci  o  co 

©  t-  CO  O  CO 

-*  CI  CO  O  CO 


o  o 

(N  CI 
to  o 


CD  t- 

to  CI 

00  to 

1-  o 


ooo 


«    «o  o 


&0 


So  u 

■a'S  «'§  «j 

£  "J  M  iO  X 
O  3  O 


0)  to  m  (jj 

to  3  3  to 

<u  o  .  o  .  ^ 

3  c  c  «  g 

&  3  3  a  ■o  a 

§  §  °  I  °  i 

«S  3  ^1 


g2g«| 
g    3  * 


j>  to 


pop  oo 

O  CO  Oh  tew 

NSW  bN  wjj 

533  ^3 


o 
a. 


OO 

33 


60  O 


0) 


.2  »  5  ' 

=  1  2- 


S3 


O  CO  cO 
Cu  3  eU 


F-9  5  3 
1  to  o.  box) 
:  3  5  3  a 


o  .i^oo2oi|o 


3  "5 
5 
0 


H  5 


5P3  a  S3  a  i 

"a ' 


t  tf 


2  (J  «  o> 

u  .2  !n 

i-  —  oi  — 


.2       °  t> 

a  s  o 
■80-3 


<N  GO 
O  CO 
CD  rft 
CO  CO 


00  m 

*-       -tf  CO 

o  o 

CO  HH 


O  CO  ~'j  IQ  d  O  £-  *-  £i  M  £  £2 
-h  CO  N  OJ  <N  CO  O  (M  CO  CS       CN  coo 


*-  CO  N 
C  CO  CO 

T<  CO  OS 
-t-  w  eO 
O  CN  i-t 


OC     OOOOOO'OOOO    O     CO  OOO 


K,  ?n  H>  ^  41  w  aj  <u  o  o) 

£?  &       ^  >>  S 

oooooooooo 


0  PC 

a*  O  CJ 

to  tlj  tj) 

>> 

o  oo 


£  c  c 

O  V  3 
t£  !Uj  t£| 
>>  >l 
X  X  X 

oco 


„  9°  900000009,9 
3   «S   o^oofe,  £^oSg 


60 


^  9  a.s  °S  g'j  ag  fc  Eii  £, 3  ».E  S  ttc  c 


o  -  o 

c° -a 

a  o  * 


cr  — i  m  n  oo  -v 

co  x  ■?  n  co  t- 

to  in  «:  -  x  os 

o  ci  h  n  m  h 


o  o 

co  o 


°  S 
°  f 

Ph 


o 
o 


b   oooooo  Ph 


o 


a  3  a  a  a  a 

cy  u  :u  a>  x» 

&c  to  to  to  to  to 

X  X  X  ^  X  •? 

OOOOOO 


g-a 
-a  a 
Ph  § 


o 
p* 


o  4,  €  g 


a| 

to  ^-i 
O  J3 

Ph  a 


■5  <u  .s  oj.a  a, 
°S  S3  S3 

»  >i  a)  rh  to 

o  .a  ox: 
xi  0  /a  a  a  a 
P,  a  a,  s  p,  =j 


a 


i  ° .  s 

.a  "Eo  oJ  "3  <u  3 
CO  c3  ■—  cj  -s 

a  o  a  - « 

o  a 
p. 


g  O' 


o 


o 

Ph 


ho 


60 


oo 

CIV} 

W  si- 


ts 


e-1  Ph  M  Ph 


m  3  -a 

|  Sis 

o  =  -2  « 
'III 

GQ  73 


!  .3  M  .3  J    ~-n«J"»>oii«ilS  „■ 
"  ■-•S-9, 


■ESS  §  a  S'£  .a  -a  £  a     >>  &  S  §*  °  '5  a  '3 

J-lflagfsjyjjgs-afj^  ifff 


2  oj  ,y 

o  'S3  *"3 
H  o  Ph  c> 


o3  o 

w-a- 

(O  ^ 

3  u 


5  -a 


Ph 


'35  XJ 

S3 


mm 


Pn  5 


3 


Form.  I  Coeffic. 

•46667 

•75276 
•80854 

•74190 
•43658 
•36465 

•53022 

•39337 
•58487 

•84541 
•56403 

•70169 

•13734 
•39024 

•34335 

1-20000 

•78667 
•89333 

•80260 
•83515 
•67031 

Sought. 

Silicon 

Silver 

Argentic 
oxide. 

Sodium 
Sodic  oxide 
Sodic  oxide 

Sodic  oxide 

Sodium 
Sodic  oxide 

Strontium 
Strontic 

oxide. 
Strontic 

oxide. 

Sulphur 
Sulphur 

Sulphuric 
anhydride. 

Tin 
Stannous 
oxide. 

Zinc 
Zincic  oxide 
Zinc 

i 

- 

3 

O        ?„    3,       °S2  O  38    OO    O        OK?    Q*     »       ^  Owen 
«       <!    <       X*g  X  Kg             <%                &  <° 

Found. 

Silicic 
anhydride. 

Argentic 
chloride. 
Argentic 
chloride. 

Sodic  oxide 
Sodic  sulphate 
Sodic  nitrate 

Sodic  chloride 

Sodic  chloride 
Sodic  carbonate 

Strontic  oxide 
Strontic 
sulphate. 
Strontic 
carbonate. 

Baric  sulphate 
Arsenious 
sulphide. 

Baric  sulphate 

Sulphuric 
anhydride. 

Stannic  oxide 
Stannic  oxide 

Zincic  oxide 
Zincic  sulphide 
Zinclc  sulphide 

Element. 

Silicon   . . 
Silver    . . 

Sodium  . . 

Strontium 
Sulphur . . 

Tin..  .. 
Zinc 

CM 
CO 


co  = 


W 
o 
o 
n 

B 
W 

M 
o 
o 
(1. 


O 

< 

& 

o 
H 
■< 
O 


| 

u 

B5 
O 


g 

g 

3 

5 
p 


r. 


'O  ^  -H  _? 


^"CO 


^2 


"ft 


"+1  cTm  Gs 

[Si  !*>  P*>  t»,  -_> 
,       ^2  ^  ^  jj 

^"^^^^ 

'5  -  «  . 

s  a  a  a5 > 

Mfa"  Ofa~  03  <d 

000003 

O  O  O  C  o  > 
-t-*  -*->  «H 

00&3P3fa~ 

&  o  o  o  o 


C?  CJ 
O  B 


CO 

O 

a 
E 

to  >, 

'«  03 
fa  * 

o 


.§  « 

11  % 


o 

a 

o 

■3 
.£1 


c 


'  03 
J3 


nil 

03  .  "3 


03  13 
"3  0 


<c  o 


!-2  ■*■<-,- 

<  H  o  o 


£  S  *  3  -9  § 
£  -1  bo  8  3  ^ 

1   s  cJ  s  s  s  | 
3  5  * 


&,3""S  cS 


03 


,  S3  „-  oj  a 


a  CO*  ^3  3  a 

■s  ^  .  03  0  a 

N    03  03  <D 

^         H  +j  w 


c 
o 

(5 
l 

g 

o 
o 
- 


c 

^  .o 
<=>'•"§ 

CO 

s  If 


ho  S3 
.O  £ 


'a 

s 


2,  cd  m 

9  g  S 
.2.3  J 
<d  p 

ri  O  3 
O  P 
p  +a 
^  d  CD 
C4_.  CD  — 
OS* 

bo  a>  P 

CD  -Si 

03  -S.  d 

-§  M 
'p.S  | 
P  |l 

-£j  CD 

o3 


O  OIH 

rt  o)  o 

<p  p  £ ' 


tZ  © 

5  M  « 


CD  O 

a  a 

a  m 

CD 

CD  ,d 


■2  s 


=3 


CD 

3  CD 

m  H 

™  H  0  " 

a  'S 

2  a  cd 

P  te 

CD   pl   03  ^ 


<D  S 


T3  CD 


3  » 

o-ci  a 

-P-n  P 


8 

o  o 

cu  ^ 

CO 

§£  ' 

c  fcs: 

Ho  r 

-I  s 


.p 

CD 


CD 
.P 


bD 


c 

,p 

fe  <p 

>*  CD 

.9  ^ 

CQ 


.ST™  io  B  -a 
cu  o  ~-<  c-t  B 

f  oa"f; 


CD 
P 

_o 

+j 

03 
P 

a* 

CD 

s  § 

cP  -a 


Si  J 

Mil* 

o  u  <e  O  g 
o«-  S  ° 

s  °1 


•5  -B1  b  s 
5  o  P  -S  > 


CD 


i  CD 

I 
■  P 
rP 

o 


O1 


tCP-B  n 

is  top.  go 


O  CO  V  B 

iS  £  2  — 
7>   ^  C  O 


s'  a  * 3 

e  P  o  h 
(£    f  P  P 

^  si  £ 

S  c 

1 

GJ  »  - 
0D  ^= 


CD 


J2 


p  ^ 

O  03 

8^ 


TO 

«  0J 


SOB 


3  B 
+ 


o 

B 

S 


rP  -P 


CD 


g 


B 


_  p 

t3  o 

.2  5 

> 

beg 


-P  p 

f  -a 

id  to 
S  p 

11 


a 

p 


1BBBB 


p  § 
•gl 

3  > 

O  CN 

o  . 

P 

03 


CD 
P 

g 

a 

o 

a 

p 


•-5&.&S 

fe  R  K  p 

=  o  P 


E 

J3  ° 

"3  CD 

a 

o 
> 


,P  o 
—  ^ 

lj 

to  -g  v. 

■3  sis 

g  B  »  a  .£? 

2  -  g"  CO  & 

a  Si  E  o 

1  e  »  o  5 


CU     IW  Q 

o  u 


o 
9  a 


p  2 


P  -w  p 

CO  ^ 

2  p 


5 
m 
i 

■- 

w 

a 

o 
o 

Oh 


§ 


©  o 

*  8 
o,  = 

a  60 
1^ 

§  a 
t-  - 

^3  co" 

3  cd 

OS  i5 

of 


a  u 
a 

8  ^ 

m  -a 


a 

C5 
H 
SO 
CO 

o 

CO 

o 


cS  >> 

»  s< 

.2  o 
\a  ° 
c-i  Ph 
nrf  • 

.2  «  5 

=  -* 

o  -a  • 
o  a  oi 


O  a  »  H 

g  a  a  o 

-3  H 

^  cd  co 

—•ra<l) 
3  E= 

a  a> 

o  ° 

2  <D  :? 

5,H  »  ^ 
3  Q-^J-a 


to  / 


9,  ■■—  o 

°  CD 


o  o 

CO 


a  - 

d  PH 

U  CD 
tf,TJ 


a 

PCO 
CO 
j  g 

O  a5 
W  Q 

a  *5 
5  I 

§  s 
pi 

o 


o 
O 

©  0  * 


CD 

cd  a 
a  a 


H 
O  „ 


-a  o 
o  > 

a  g. 


o  o 


CD  ^5  3  . 

a.  5  fg  <d 

*     co  M  ^ 


3  «  £  a  Su  IPu 

_  a  _  <u 

c3  o  ca  ^  i 
a     a  a<i- 

to  g  Im'S  'Sola  g2 

3  *-<  2  CM 

oa  oa  c- 
II  II  II  II  II 


£0 


5 

CO 

o 

> 


CO 


G5 

cS 

a  * 

H 

a 


ca 
o 


A 
B 

i 

M 
O 


a  N 

.a  CD  CD 
-3   CD  ^3 

aa5 
&.S.S 
a  a 

CD  fQ 

a  s 

CD  S 

cd  -a  ji 
■-a  ^  cd 


o 

CD 

a 

cd 


cS  O 


o 
o 

a 

CO 

o 

& 

CD 
A 

a 

CD 
CD 

is 


cd  -a 

cd-S^  a  gl 

8  g-S^JsIl 
ii  ii      ii  il 


MS 


o 
1> 


CD 

-a 

EE 


CD 


a  ° 
a  jo 

o  a 
§  2 


i 


a- 

af> 

a« 

S  CO 


d  _ 

o  5  ^ 
a  §  x 


«r    CD  „ 


O    CO  L 

a  «  o 

-  g-a 


CO  . 

+12 


X   CD  CD 

_  -a 

3 


5  H  ° 

a  S  a 

CD  O 

°  a  I 

CD  CD 


co  ."S 
ci 

I  co 

a  jo 

CD  3 

rl4  in 
a 


ct! 


a.sca 


« 

o 
o 

pa 

E-i 
o 

O 

c 


o 

CI 


5  a 


3 
< 

S5 

o 
la 

s 

p 


CS 
C3 


P3 


os.2§ 

a  * 

0)  o  g,  © 

^»  ft  03 

■P ^  co 

a  ®  s 

■H  ft 

5  g  2  * 


c3 
0 


o3 


03  © 


5  94 


5  a- 


USES- 

J    CO  ^  rH   p  <M 

^  o  s  '   a  t 

3  +5  fcH  <M  O 
H    2  CD  (23 

■P      >>_p  •  ,p 

ft     X>  53  rH  53 


©  m  P 


P  53  CO  3  g 
t3  «t-  !M  id 

a  g«  m  02 

03  p  oJ 
.p  m^o  O 

■r|  P  S  g    .  f- 

a  &g«2 

3     K     P  =  (4-1 

2  S-d-H  h 

O  /d  -a  *a  -1  p 

d  2 


+»  P 


IS? 2  a  a 

■7;  CTj    ._2  ft  t> 


r«  'S  >>  2 

.O   B  CD 

  CQ  P 

(D 

O  Sr<Sd) 

O  53  Sid  bp 

^-^^  o 
03  o  £ 

rp    P  03 
^  4  03 
^4 


CO 


_id  o 

1?  ^ 

ft  >> 

-0  r-J  _ 
P  03  Pj  03 
03  -E5  53  >• 

o    .  P  bD 

•s  a  a*. 

N§1 

SI?  » 

J.   ft  CM   8  •- 

w  53  »n  "S  "-° 
S  ^d  CO  S  CM 

p  •  c5 
flwCO  o 

Cfi   K    03  rH 
.O         >>J3  ■ 
^2       pQ  53  CM 


bD 


c3 


O  O 

in  *• 

CM  p 

o  .id 

CM 

^  a 

t»2 

J2  ft 

•df-i 

3  a 

fe  o 


ip 


Sc  2  g 


53  <J  c3  ._ 

c3  _  03  S 

H  ffl  ^ 

s  a  ° 

*3  b  03 

•2  p  5P 5 

8  +  « 


c3 
O 


P 

CS 

a 


03  2 


o 
o 

PI 

CO 


O 
^3 


(M  '  -  P 

o  p.S 

CD 

g  At  a 

O  c3  03  - 

•rt  ^  g  - 

g  03  !-. 

-2 

.2  ptmr^ 


+ 


»  — 


o 

J3 


m 

a 
z 


o  o 
•3^ 


CD 

>  -a 

o  ^ 

o  . 

cn  CD 

3  co  ico 

n  —  CO  CO 

ci  U 


■3 
H 

■2. 

<d 


o  a 

o  g 

-d 


-  S3 
a  - 

<D  , 

^  es 

pq 


2 

o 


o 
o 
a, 

.g 
^a 

TCJ 


+ 


a  a 

13  P 


Jh  1  1 

2  « 
.2 

II 

-*-> 

?! 

1 

•IP* 

CO  ItO 

?  .3 

CO  CO 

1 

tM  IrH 

|| 

II 

I 

as 


Si" 

fH  O 

8J25  eo  1  co 

>       CO  CO 

I*         CM  1  r— ( 


I 


-3 

c3 


CD 


20=2 
,0  t- 

CQ 


do, 

CO  o  II 

C3  Si 

d  2  - 

s  .a  «?, 
2  ^ 

■a 


,3  a  5 

.2  £ 


+ 


3 
II 

s> 

CO 

1"* 

CO 

CI 

1  r-H 

■f 

CO 

I'M 

c-. 

CI 

M 

a 


So 

CD 

pe 

CO  I  CM 
CO  -* 
CN  IrH 

>-. 


d 


CO  I  CM 

co 

CM  1 1-1 


CO  CM 
CO  -M 
CM  IrH 

+ 

CO  I  CO 
CO  ■+( 
CM  1 1-1 


w 

c 
c 
pq 
i 

& 

w 

o 
c 

Ph 
*ce 

EH 
t-< 

fH 
W 
o 


CM 
CI 


5 

CO 

i<N 

CC 

K1 

1  f— t 

(N 

1 

1  I 

a 

o 

II 

S; 

i — i 

CO 
1  1 

CO 

[CM 

cc 

■* 

bO 

CI 

It— 1 

.2 

1 

o 

CO 

I"* 

CO 

c-i 

It— 1 

g 

o 

CO  |<N 

cc 

IN  Im 


CO  [CM 

co 

(M  IrH 


I"* 


EN 


CO  l^t< 
CO  C- 
<N  IrH 


5 


CD 

s 


o 


+  + 


0  S3 

pa  53 


S3 


1— n 

<N 
i  r 

•om 

3* 
B 

CJ 

1 

i — l 
CO 
l  l 

~8 

II 

So 

e 

a 

c3 

1 

ab 

cc 

a 

P  c3 


o 

83  ,fl 


tig 


CV3 

"Eg 


a 
a 

o 

sT 

.5  a 

-§  o 

-1 


•a 

ft-0 

S3  — 

o  ai  >  ^ 

ri  03 

H  c  S  03 
te  c 
-C  P<  o 


M 
P 
P 

n 
i 

W 

M 
o 
p 
Ph 


3 


CO 
CI 


I 


6< 
O 

GO  S 

&J.  « 

PS  fH 

B  03 

m  * 
•<  CO 

w 


a 

S3 

o 


.03    03  0} 


5 
- 


so  g  g  a 

CD  0     g  SB  03 
5  —  ex  "3  ci  o  o  o 

°  £j  .,  ©  O  O 

0?rt« £  ©  ©  © 

tO  c3  O  ©  © 


ii  H  II  ii  ii 


ill 

§ i  °  §» 
8  o  o 

o  CD  ^ 


cd 


Si 

<3 


i| 

■s  ^-^^ 

CD  t_  CD  CD  S3 
O    O    °    °  ° 

G 1  s  s  s 

»-i  S  o  ©  © 


s 


s 


cd 


CD 


a 

«  3 

Ph  3 

03 

O 

S  CD 

la 


CD 


CD 


CD 

©  _j  S  „  h 


§  Si 


CD  CD 

S  h  O 

CD  CD  -+3 

g  a  a- 


a  »-a 


a  g 


CI 


Metrical  Measures  of  Length. 
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Yard. 
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Fathoms. 
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Miles. 
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Hectometre  ..  3937-07900 
Kilometre     ..  39370-7900 
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10-9363306 
109-3633056 
1093-6330556 
10936-3305556 

■0005468 
•0054682 
•0546816 
•  5468165 
5-4681653 
54-6816528 
546-8165278 
5468-1652773 

•0000006 
•0000062 
•0000621 
OUUb^l-t 
•0062138 
•0621382 
•6213824 
1  6-2138242 

1  inch 
1  foot 


2 '539954  centimetres. 
3-0479449  decimetres, 


1  mile  =  1-6093149  kilometre. 
Metrical  Measures  of  Surface. 


Centiare,  or  square  metre 
Are,  or  100  square  metres 
Hectare,  or  10,000  square  metres 

In  English 
Square  Feet. 

In  English 
Square  Yards. 

In  English 
Poles. 

In  English 
Hoods. 

In  English 
Acres. 

10-764299 
1076'429934 
107642-993419 

1 • 196033 
119-601326 
11960-332602 

•  0395383 
3-95382911 
395-3828959 

•0009885 
•09S8457 
9-8845724 

■00024  71 
•0247114 
2-4711431 

1  square  inch  =  6 '451 3669  square  centimetres. 
1  square  foot  =  9 -2899683  square  decimetres.       1  acre 

1  square  mile  =  2-58989451. 


■40467102  hectare. 


Metrical  Measures  op  Capacity. 


Millilitre  or  cub.  cent.  .. 
Litre  or  cub.  decim. 

In  Cubic 
Inches. 

In  Cubic 
Feet. 

In 

Pinis. 

In 

Gallons. 

In 
Bushels. 

•06103 
61-02705 

•000035 
•035317 

•00176 
1-76077 

•0002201 
•2200967 

•0000275 
•0275121 
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1  gallon  =  4-543458  litres. 
Metrical  Measures  of  Weight. 


Milligram 
Centigram 
Decigram 
Gram 

l  „,.„;„  _ 

In  English 
Grains. 

In  Troy 
Ounces. 

In  Avoirdu- 
pois Pounds. 

In  Cwts. 

In  Tons. 

•01543 
■15132 
1-54323 
15-43235 

.  n/,M  7nn  

•000032 
•000322 
•003215 
•032151 

•0000022 
•0000220 
0002205 
•0022040 

•ooooooo 

•0000002 
•0000020 
•0000197 

•ooooooo 
•ooooooo 

•0000001 
•0000010 

1 11 


).  avoir.  =  -453593  kilogram.    1  cwt.  =  50  ■  S02377 'kffiJSL. 
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Table  s™  A  CoM  0™^.^^  0F  „  Metkic  SrSIEM  _ 


Measures  of  length. 

Measures  of  Surface. 

Name 

Value 
in  Metres 

Name. 

Value 
in  Sq. 
Metres. 

Metre 

Sq.  metre 

Foot 

•30179 

Sq.  foot 

•092894 

Foot 
Kll 
Foot 
Kile 
Foot 

•316103 
2-465  A.  ft. 
•30179 
•71119 
•30000 

Sq.  foot 
Sq.  foot 

•0999 
•0900 

Measures  of  Capacity. 


Name. 


Value. 


Cub.  metre 
Litre 

Cub.  foot 

Gallon 
Cub.  foot 

Wedro 

Malter 
Cub.  foot 


•02831  cub. 
metre 
4-543458  litres 
■0309  cub.  metre 

12-299  litres 

150  litres 
0270  cub.  metre 


Comparison  op  the  Oram  with  tiie 
One  gram  equals — 

15-  432  English  (trains. 

16-  1 1 1;  Danish  grains. 

15-  36  Dutch  and  Belgio  grains. 
13-71    Austrian  grains. 

16-  103  Russian  anil  Swiss  grains. 


Measures 
of  Weight. 


Name. 


Gram 

Pound 

Pound 
Pound 
Pound 


Value 

iu 
Grams. 


Where  used. 


453 '592 

560-012 

109-52 

500-00 


France,  Germany, 
Italy,  (England), 
Holland. 

[England,  United 
,  States. 


|  Austria. 

|  Russia. 

|  Switzerland. 


Medicine-Grains  op  various  Countries. 
One  gram  equals— 
20-05  Spanish  grains. 
16-16  Swedish  grains. 
20 -37:i  Portuguese  grains. 
20  -sir,  Italian  grains 
16-419  Old  Prussian  grains. 
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Name  of 
Coin. 

Shilling 

Dollar 

Florin 

Dollar 

Franc 

Florin 

Milreis 

Dollar 

Rouble 

Dollar 

Ducat 

England  . . 

America   . . 

Austria 

Denmark  . . 

France 

Holland    . . 
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Correction  to  be  applied  to  Barometers,  the  Scales  op  which  are 
Engraved  on  Glass,  to  reduce  the  Observations  to  32°  F.  (0°  C). 
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CORRECTION  TO  BE  ADDED  TO  BAROMETERS  TO  CORRECT  THEM  FOR  CAPILLARITT, 

F  =  height  of  meniscus  in  mm.   Correction  is  in  mm 
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Weight. 
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„  crystal. 

Boron,  crystal 

Sulphur,  ^ 
native  j 

Selenium 

Tellurium  . . 

Magnesium . . 

Zinc    . . 
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Aluminium . . 
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Tin  .... 
Tungsten   . . 
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Specific  and  Atomic  Heat  of  Organic  Liquids- 


Compound. 


Wood  spirit    . . 
Formic  acid    . . 
Sulpbide  of  carbon 
Alcohol    . . 
Acetic  acid 
Acetone   . . 
Methyl  Acetate 
Formic  ether  . . 
Ether      . . 
Acetic  ether    . . 
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Empirical 
Formula. 
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Inches  of 
Mercury. 

82-031 
92-209 
102-386 
112-563 
122*741 
132-919 
143-096 
153-274 
163-451 
173-629 
193-984 
214-339 
234-694 
255-049 
275-405 
295-760 
316-115 
336-470 
356-825 
377-180 
478-956 
580-731 
682-507 
784-282 
886-058 
987-833 
1191-384 
1394-935 
1598-486 
1802-037 
2005-588 

a§ssSssa3S3si8ipsi?§§pii?i?sf?l 

[nches  of 
Mercury. 

111-953 
122-131 
132-308 
142-486 
152-663 
162-841 
173-018 
183-196 
193-373 
203-551 
223-906 
244-261 
264-616 
234-971 
305-327 
325-682 
346-037 
366-392 
386-747 
407-102 
508-878 
610-653 
712-429 
814-204 
915-98C 
1017-75E 
1221-30( 
1424-85' 
1628-40! 
1831-95! 
2035-511 

1 

Lbs.  per  : 
Sq.  In. 

j  sgggggsgs|S|§§gs|g||l|llliiiili 

Table  of  Boiling  Points,  Specific 


Name. 


C2H.,02 

C/HgOa 
C5H80 

C?H10O2 
C4H802 
CsflgO, 
C5H10O4 

C3H(10 
C3H4O 
Wa 
c2n(1o 
c,/r,u 


Acetal     . .    . . 
Acetamide 
Acetic  acid,  liquid 
Acetic  anhydride 
Acetate  of  allyl 


of  amy] 
of  benzyl 
of  ethyl 
of  methyl 


A  cetin 
Dlocetln  .. 
Triacetin  .. 
Acetone  . . 
Acrolein  . . 
Acrylic  acid 
Alcohol  .. 
Aldehyde. . 
Allyl 


GvSs°S™  VAP0TO  Di™>  ^  Solubility  of 


Boiling 
Point, 
°0. 

Specific 
Gravity, 
>v  tiler  _ , 

Vaponr 
Density. 

Solubility. 

Water. 

Other  Solvents. 

105° 

•821 

4-141 

 .  

1  in  18 



Ether  nlpnhnl 

221 

— 



Soluble 

AlcohnJ  pthnj* 

119 

1-063 

2-00 

^iwuui,  cuiei. 
Alcohol. 

137-5 

1-073 

3-47 

" 

98-100 

— 



Nearly 

Alcohol  other 

Insoluble 

133-3 

•857 

4-45S 

Insoluble 

11  11 
Alcohol. 

210 

— 



Soluble 

74 -3 

•910 

3-06 

Alcohol,  ether. 

56-3 

•956 

2-563 

— 

1-20 

1*  i» 

Ether. 

280 

1-85 

Ether,  benzol. 

1-174 

— 

Insoluble 

Alcohol. 

56 

•792 

2  *  0025 

Soluble 

Alcohol,  ether. 

62-4 

1-897 

1  In  40 

Ether. 

Soluble 

78-4 

■8095 

1-613 

20-8 

■8000 

1  -532 

Alcohol,  ether. 

59 

•084 

2-92 

Table  or  Boiling 


Points,  kc— continued. 


o 
o 
pa 
i 

H 
W 
o 
o 
pj 

"cc 

rrl 

tc 

s 

W 
o 


CBH12S 
C10H23N 


C3H60 
C3HBBr 
C3H5Br3 
C8HBI 
C0HluO 

C6HmS 
C3Hi;S 
C8H4 
C5HU 
C0H12 
C6HUI 


Allyl  alcohol  ..  •• 
bromide,  mono- 
bromide,  tri-  . . 
n     iodide     .  •    •  ■ 
„     oxide     ..  •• 

„  sulpiride  . .  • 
Allyl-mercaptan  . 
Allylene  

Amyl   

hydride.. 
M     iodide    . . 

„     oxide    ..  • 

M    mercaptan  , 
Amylaniine    . . 
Diamylamine  .. 


Boiling 
Point, 
°C. 

Specific 
Gravity, 
Wntui— 1- 

103 
62 
217 
101 
82-37 

1-47 

2'432 
1-789 

140 
90 

84-4 
155-159 
30 
146 

1-170 
•77 
•638 

1-51 

ISO 

120 
94 
170 

•S15 
•75 

257 

1 

Solubility. 


■Water. 


Other  Solvents. 


Soluble 

Insoluble 

Nearly 
insoluble  1 
Soluble 


Alcohol,  ether. 
Alcohol. 

Alcohol,  ether. 


  Insoluble 


Alcohol. 
"      I  Alcohol,  ether. 

Nearly  » 
insoluble 

Insoluble  i  Concentrated 
H0SO4. 
Alcohol,  ether 

Soluble 

Nearly  I  Acids, 
insoluble  I 


Table  op  Boiling  Points,  &c— continued. 


Name. 

Point? 
°0. 

Specific 
Gravity, 
Water=l. 

Vapour 

Solubility. 

Density. 

Water. 

Other  Solvents. 

C  XT 

35 

2-42 

Insoluble 

— 

Fuming  sul- 
phuric acid, 

C5H1202 

n       hydrate  .. 
oxide 

177 
95 
152 

•087 
•824 
•991 

2-982 

Soluble 

Tntnlnl^ln 

j-ii&utuuje 

bromine. 
Alcohol,  ether. 

— 

Alcohol  o+lint* 

iumirjg  sul- 

CallaOo 

jiju>^i  oyurme  », 

255 

1-09 

— 

l» 

phuric  acid. 
Alcohol,  ether. 

Antimonides. 

Stfbetbyl  

„  chlor. 

158-5 

1-324 

7-44 

Insoluble 

□U1_ig  11  |  g  1jT2 

„       bromide  . . 

1-953 

"  it 

AsIJr3 

Arsenic  bromide    . . 

22 

AsC'l3 

,,  chloride 

132 

6-300C 

Soluble  in 

large 
quantity 

Alcohol,  oil  of 

turpentine. 
Olive  oil,  ether. 

As(C2H.,)3 

Arsentrietbyl  ..  .. 

140 

1-51 

5-278 

of  water 
Insoluble 

Absolute  alco- 
hol, spirit,  ether. 

Table  of  Boiling  Points,  &c— continued. 


Name. 

Boiling 
Point 
°C.  ' 

Specific 
Gravity, 
Waters  1. 

Vapour 
Density. 

As(CH3) 
As(CH3)2 

Arsenmethyl  . .    . . 
Arsendimethyl 
(cacodyl). 

133 
170 

7  •  101 

As(CHs)2CN 
As2C4H,20 
As2C4Hi2S 

Cacodyl  cyanide    . . 
„       oxide  . . 
„  sulpbide 

140 
120 

above  100 

— 

4-63 
7-72 

C6HG 

Benzol   

80-4 

•85 

2-77 

C6HfiBr 

Bromobenzine. .  .., 

150 

— 

5-631 

C0H4Br2 
Ci;Hr,N02 
C7U(i02 

Dibromobenzine    . . 
Nitrobenzine  . . 
Benzoic  acid   . . 

219 
213-220 
249-2 

1-186 

4-4 
4-27 

CsH802 

Benzoate  of  metbyl 

198-5 

1-10 

4-714 

C0H10O2 

etbyl  .. 

212-9 

1-055 

5-406 

Solubility. 


Water. 


Other  Solvents. 


Nearly 
insoluble 
Insoluble 


Soluble 

Nearly 
insoluble 
Slightly 
soluble 


Alcobol,  etber, 
chloride  of 
etbyl. 

Alcobol,  etber. 

Alcohol. 

Alcobol,  ether. 

Alcohol,  ether, 

acetone. 
Concentrated 
sulphuric  acid 
Ether. 

Alcohol,  ether. 
Alcohol,  ether, 

oils. 
Alcobol,  ether. 


Table  op  Boiling  Points,  &c— continued. 


C14H12Oa 
CiaHjoOa 
CyHflBrOu 

c7Heao2 

C7H,-,NO, 
C8HBN04 

(r,:iiH,0Og 
^io«]20.j 

c,,nI2o2 

f  n'l,nO 

C7H«N 
C7H.OCI 
CgH6N0 


Name. 


Bonzoate  of  ethylene 
„       amyl  . . 

BUyl  .. 
„  benzyl.. 
,1  phenyl 

Bromo-benzoic  acid . 

Cblorobenzoic  acid  . . 

Nitrobenzolc  acid  . . 
Nitrobenzoate  of 

ethyl, 
Benzoic  anhydride  . . 
Benzoate  of  glycyl  . , 

Benzoin   

iienzono  

Benzonitrile  .. 
Chloride  of  benzoyl 
Cyanide  of  benzoyl 


Boiling 
Point, 
"0. 


260  ■? 
230-240 
3-15 


298 


310 

320 


315 
190-6 
106 
206-208 


Specific 
Gravity, 
Waterrrl 


•9925 


1-228 


1-196 
1-0230 


Vapour 
Density. 


Solubility. 


Water. 


Insoluble 


Insoluble 

Sparingly 
soluble 

Insoluble 
in  cold 
Soluble 

Insoluble 


3-  7  Soluble 

4-  987  Insoluble 


Other  Solvents. 


Ether. 

Alcohol,  ether, 
Ether. 

Alcohol,  ether. 


Alcohol,  ether, 

benzine. 
Alcohol. 
Alcohol,  ether. 

>>  >* 

CSo 


Table  of  Boiling  Points,  &c.-continued. 


C7HeO 
C7H7C1 
C7H8 
C7H9N 

C7HnCl2 
C7H80 

C14HuO 
BBr3 
BC13  n 
(C6Hn)3B03 
C2H.2Br02 
C3H6Br02 

C4H7Br02 
C2H2Br202 
C3H7Br.,02 

C3H6Br20 


Boiling 
Point, 
°C. 


Hydride  of  benzoyl 
Chloride  of  benzyl .. 
Hydride  of  benzyl . . 
Benzylamine  . . 

Chloride  of  benzylene 
Benzylic  alcohol    . . 

„  ether 
Bromide  of  boron  . . 
Chloride  of  boron  . . 
Borate  of  amyl 
Bromacetic  acid 
Bromacetate  of 

methyl. 
Bromacetate  of  ethyl 
Dibromacetic  acid 
Mono-bromhydrui 

Di 


Specific 
Gravity, 
Wftter=l 


179-1 
170-176 
103-7-114 
198 

206-208 
206-5 

300-315 
90 
17 
270-275 
208 
144 

159 
225-230 


219 


1-0199 
1-117 
•87 


1-051 


2-69 
1-35 
•87 


2-25 
2-11 


Vapour 
Density. 


Solubility. 


Water.        Other  Solvents. 


3-27 


5-595 
3-85 


Soluble  I  Alcohol,  ether. 
Insoluble 

Sparingly!  Alcohol,  ether, 
soluble      acetone,  CS2. 
Insoluble    Alcohol,  ether. 

Alcohol,  elher, 

CS2- 


8-78 
4-06-4-08 
10-55 


Soluble 
Insoluble 


Soluble    Alcohol,  ether 

  Ether. 

_       Insoluble!  Ether, absolute 
alcohol. 


Table  of  Boiling  Points,  &c— continued. 


Name. 

Boiling 
Point, 

°C. 

Specific 
Gravity, 
Water=l. 

Vapour 
Denaity. 

08H,BfS 

Br, 
CIIBr3 

Tribromhydrin 
Bromoform     ..  .. 

175-180 
45-63 

3-1872 
2*13 

5-54 

C4HaO 
C,Hso, 
C4H6Br202 

Rutyraklchydc 
Butyric  acid  .. 
Dibromo-butyric  acid 

G8-75 
157 

•80 
•9886 

3-7 

C4H.CI0O0 

C9Hi8Oa 
C6H1202 

[  lip]  1 1 1  irn-1  in  t  vr!f  nricl 

Butyric  anhydride  . . 
Butyrate  of  ally]  .. 
„  amyl 

ethyl    . . 

190 
140 
17-6 
119 

•978 

•852 
*  90193 

5-38 
4  *  04 

Cinf  i«0.( 
C,H,„02 
C-HLJ04 

„  ethylene 
„  methyl.. 
Monobutyriii  ..  .. 

239-241 
102 

1-024 
1-0293 

3-52 

C,,H20Oa 
C7HuO 

Bntyrune  

320 
144 

1-081 
•83 

4-0 

Solubility. 


Soluble 
Nearly 
insoluble 

Soluble 
Slightly 

soluble 
Insoluble 


Sparingly 

Soluble' 

Insoluble 
Sparingly 

soluble 
Insoluble 


Other  Solvents. 


Alcohol,  ether 


Alcohol. 
Alcohol,  ether 

Alcohol. 

lither. 

Alcohol,  ether. 
Ether. 

Alcohol,  ether, 
lither. 

Alcohol,  ether, 
Alcohol. 


Table  of  Boiling  Points,  &c. — continued. 


Name. 


C.H7OCl 
C4H7OX 
Ci0H16 


C20H32 
C10H18  or 


C10H16 
C6H1202 

C„li220 
C8Hi(i02 
08ETled 

Clo'l30(-*3 

C10H20O2 


Chloride  of  butyryl 
Iodide  of  butyryl  . . 
Cajputene      . . 

„       Iso- . .  . 
„  para- 
Camphin  

Caoutchin  

Caproic  acid    . .  . 

Caproate  of  etbyl  . 

Cap rone   

Caprylic  acid  . . 
Caprylic  aldehyde  . 
Caprylic  anhydride 
Caprylate  of  ethyl . 


Boiling 

Specific 
Gr&vity, 
Water=l. 

Vapour  1 
Deusity.  j 

Solubility. 

Point, 
°C. 

Water. 

Oilier  Solvents. 

95 



— 

146-148 

Ether,  oil  of 

160-165 

— 

— 

turpentine. 

176-178 

•857 

4*5 

— 

310-316 

7-96 

— 

Strong  alcohol, 

167-170 

•827 

Insoluble 

rock  oil,  ether, 
oil  of  turpen- 
tine. 

175-5 

•8423 

f  A  »  A  it  1  1 

\  •k  4o  1  / 
"id*  fifi  ( 



J.  Ill  »uuu 

Alcohol,  ether. 

193 

•931 

Sparingly 

Alcohol. 

soluble 

162 

•882 

Insoluble 

Alcohol,  ether. 

165 

»> 

236-238 

•911 

5-31 

171 

•818 

i, 

Ether. 

280 
214 

•8738 

G'l 

Insoluble 

Alcohol,  ether. 

Table  op  Boiling  Points,  &c— continued. 


Name. 

Boiling 
Point, 
"0. 

Specific 
Gravity, 
Water=l. 

Vapour 
Density. 

Solubility. 

Water. 

Other  Solvents. 

C2H,X20 
C8HTNOa 

CaHnN02 

CC1, 

c2cr„ 

C2C1.( 

cs2 

CSC'I2 

OilHjjOs 

CieHssCl 
(CieHi8)20 

Caprylone      . . 

Carbamate  of  methyl 
ethyl . . 

Etliyl-carbamate  of 
ethyl   

Carbonic  chloride  .  '. 
Carbonic  sesqui- 
chloride  . . 

Carbonic  proto- 

cliloride, 
<  larbonic  disulphide 

Carbonic  eulpho- 

chlorlde. 
Carbonate  of  nmyl . . 
Carbonate  of  ethyl  . . 
Chloride  of  cetyl    . . 
Cetyl  oxide     ..  .. 

178 

177 

ISO 

17.1-175 

77 
182 

(122 
(H6-7 
46-6 

70 

221-225 
125 
200 
300 

•9862 

1-  56 

2-  0 
(solid) 
1-619 

1-293 

1  -46 

•914 
•975 
•8412 

2-  62 

3-  14 

4-  071 

5 -2.1-5 -33 
8-157 

5'82 

2'67 

4-09-4-24 

Insoluble 
Soluble 

Insoluble 
Sparingly 

soluble 
Insoluble 

Alcohol,  ether, 
oils. 

Alcohol,  elher. 
Alcohol,  ether, 
spirit. 

Concentrated 
sulphuric  acid. 
Alcohol,  ether, 
ii  »> 

Alcohol,  ether, 
oils. 

Alcohol,  oils, 
ether. 

Alcohol,  ether. 
Ether. 

Alcohol,  ether. 

Table  of  Boiling  Points,  &C/ 


, — continued. 


Name. 


C9H7N 

C2H3C10 
C2HCI30., 
CoHCI30 

cici3dci 

C662C1803 

C3H7C102 
C3HSC120 

C3H,C10 
C3H,C12 
C3H5Br2Cl 
C3H,BrCl, 

C3HaCL02 


CHCi3 


Chinoline . 


Chloracetio  acid 
Trichloracetic  acid 
Chloral    . .    . . 
Chloraldehyde. . 
Chloralide 

Monochlorhydrin 
Dichlorhydrin. . 
Trichlorhydrin 
Epichlorhydrin 
Epidichlorhydrin 
Dibromoch  lorhydrin 
Bromodichlorhydrin 
Chlorobenzil  .. 
Chlorocarboaate  of 
ethyl. 

Chloroform     . . 


Boiling 
Point, 
°C. 


238 

185-187-f 
195-200 
94-4-98-( 
118 


227 
178 
155 
120-130 
120 
200 
176 
270 
91 


Specific 
Gravity, 
Water=l. 


CI 


1-031 

1-366 
1-617 
1-502 
1-603 


1-31 
1-37 


1-139 


1-491 


Vapour 
Density. 


4-519 


5-3 

5-  13 

6-  32 


Solubility. 


Water. 


Other  Solvents. 


Sparingly 
soluble 
Soluble 


Insoluble 

Soluble 
Insoluble 


Insoluble 

3-  832  Insoluble 

J  in  cold 

4-  199  Sparingly 

I  soluble 


Alcohol,  ether, 
acetone,  CS2. 


Alcohol,  ether. 

Alcohol  (hot), 
ether. 
Ether. 


Alcohol  (cold). 

Alcohol,  con- 
centrated sul- 
phuric acid. 

Alcohol,  ether. 


Table  op  Boiling  Points,  &c— continued. 


Name. 


C13X02  Chloropicrin 


CifiH,  ,02 

OsHg 
Cj  ]  H"t  202 

CaH7(N02)02 
C10H9NO., 
C„H7OCl 

CHKl0O2 

AS, 


Cinnamein      ..  .. 

Cinnamene 

Cinnamate  of  ethyl  , 
„  methyl 
n  ciunyl 

Nitroclnnamic  acid. . 

Nitrocinnnmate  of 

methyl. 
Chloride  of  cinnamyl 
Citrene   


Citrate  of  ethyl 
Conine 


Creosol 

Cresylic  alcohol 
Crotonylene  . . 
Cnbebs,  oil  of  . . 


Boiling 
Point, 
°C. 

Specific 
Gravity, 
Water=  1 

Vaponr 
Density, 

120 

1-605 

145-75 
262 
241 
180? 
270  with 
(iecom. 

1-098 
•924 
1-3 

1-106 

— 



200 

_ 

262 
165 

1-207 

— 

4*  73 

280 

1*142 

-  { 

168-212 

213 

203 

1-0R94 

4-98 

18 
250-260 

•929 

1-936 

Solnbility. 

Water. 

Other  Solvents. 

Sparingly 
•  soluble 

Tn  ^nl  tilil  o 

Soluble 
Insoluble 

Alcohol,  ether. 

U  »» 
»i  *> 
fl  it 

Slightly 
soluble 

Slightly  soluble 

in  alcohol. 
Alcohol,  ether. 

Insoluble 
Sjuiri  ugly 
soluble 

Ether,  fatly  oils. 

Alcohol, 
(  ether. 

Alcohol,  ether, 
oils,  acetone. 
Alcohol,  ether. 

A  Icottol. 

Table  of  Boiling  Points,  &c— continued. 


CO 


Name. 

Boiling 
Point, 
°C. 

Specific 
Gravity, 
Water=l. 

Vapour 
Density. 

CnH12 
C3H13N 

Cumenylauiine 

144 
225 

•87 
•9526 

40— 4*  3 

C10H12O2 
G12Hi602 
C10HnN 

Cuminic  acid  . .    . . 
Cuminate  of  ethyl . . 
Cunionitrile    . . 

250 
240 
239 

•765 

6-65 

CioHuO 
ClnH120 
C10HuOCl 

CmHi^Clo 

C4H5NO 

Cumyl   

Hydride  of  cumyl  . . 
Chloride  of  cumyl  . . 
Cumylene  chloride 
Cyanate  of  allyl 

300 
220-236 
256-258 
255-260 

82 

•9727 
1-070 

5-24 
3-045 

C3H0NO 
C2H3NO 
C7H5SO 

ethyl  .. 
„       methyl  . . 
„       phenyl  .. 

60 
90 
178-180 

•8989 

2-475 

C4H5N 

Cyanide  of  allyl     . . 

95-106 

•794 

Solubility. 


Water. 

Other  Solvents. 

Insoluble 

Alcohol,  ether. 

Sparingly 

Alcohol,  ether, 

soluble 

Insoluble 

Alcouoi,  eiuci • 

Alcohol. 

Ctlrrlltl  V 

ouguuy 

Alcohol  ether. 

soluble 

Hot  alcohol. 

Insoluble 

Alcohol. 

Insoluble 

Alcohol,  ether. 

Soluble 

Ammonia- 

with 

water. 

decom. 

Soluble 


Alcohol,  wood- 
spirit,  fusel-oil 
carbolic  acid. 

Alcohol,  ether. 


Table  or  Boiling  Points,  &a.— continued. 


o 
o 
a 

ri 
W 
M 
o 

O 
Pi 

to 


CO 

00 


Name. 


CBHnN 
CSH5N 
C4H4K<, 
HGH  " 

CsHalTOa 

CNBr 
C2H2C12 

C'jNVIi503 

CsNsH90a 
Cio'Ii i 

Ci0HlsN 

CioH,.,o 


Cyanide  of  amyl    . . 

ethyl  . . 
ethylene 
hydrogen 
methyl  . . 
butyl  . . 
Acetate  of  cyanogen 
Bromide  of  cyanogen 
Chloride  of  cyanogen 

(liquid). 
Cyanurate  of  ethyl. . 


Cymene 

Cymylamine  . . 

1  Cymylic  alcohol 
Oynene 
Delphln   . , 


methyl 


Boiling 
Point, 
"0. 

Specific 
Gravity, 
Watei— 1 

Vapour 
Density. 

146 
82 

OUOt 

•78 

3 '335 

26-5 
77 
125-128 
80-85 

•7058 
•81 

•947 
1*45 

2-892 

15-5 

— 

3-607 

235 

7-4 

274 
171-5 

•  StK*T  l 

5-98 
4-59-470 

250 

243 
173-175 
258 

•825 
•954 

Solubility. 


Soluble 


Soluble 
Insoluble 


Other  Solvents. 

Alcohol. 
Alcohol,  ether. 

Alcohol. 

Alcohol,  ether. 


(M 


Slightly 
soluble  , 
Insoluble  )  Alcohol. 

Alcohol,  ether, 
■  oils. 
Slightly    Alcohol,  other 
soluble  1 
Insoluble 

'  Ether. 
Alcohol. 


Table  of  Boiling  Points,  he-continued. 


Boiling 
Point, 
"0. 

Specific 
Gravity, 
Water=l. 

Vaponr 
Density. 

Solubility, 

Name. 

Water. 

Other  Solvents. 

C2H5,  CsHn 
C,H5,  C4H0 
C6H1BB 
02HfiBr 

Ethyl-aniyl    . . 
Etbyl-tetryl    . . 
Boride  of  ethyl 
Bromide  of  ethyl   . . 

260 

280 

88 

62 

95 

40-7 

•921 
•7069 
•7011  1 
•6961 
1-47 

3-522 
3-053 
3-4006 
3-754 

[nsoluble 
>» 

Insoluble ! 
Sparingly 
soluble 

Alcohol,  ether. 
i>  " 

■>  " 

C2H6Cl 
C3HBN 
C2H5I 

(C2H5)20 

CH?  f  U 
(CgHfOgS 
(C2H5)S 
C2H6S 

Chloride  of  ethyl  . . 
Cyanide  of  ethyl    . . 
Iodide  of  ethyl 

Oxide  of  ethyl  (ether) 

Ethylate  of  methyl 

[Sulphide  of  ethyl  .. 
'Disulphide  of  ethyl 
Sulphydrate  of  ethyl 

11 

104-107 
70-72-2 

35-6 

11 

73 
151 
61-63 

•920 

1-431 

1-946 

•723 

•825 
•832 

2-219 
4-26 
5-475 

2-586 

2-  158  1 

3-  00 

4-  270 
2-11 

Insoluble 
Sparingly 
soluble 

»> 

Slightly 
soluble 
Insoluble 

Sparingly 
soluble 

»  11 

Alcohol,  chloro- 
l   form,  acetone. 

Alcohol,  ether. 
>.  » 
u  11 

Table  of  Boiling  Points,  &c. — continued. 


Boiling 
PoinC 

Specific 

Vapour 

Solubility. 

Name. 

Gravity, 

°C. 

Water=l. 

Water. 

Other  Solvents. 

U7  lii  ut) 

Dtupiietnyiate  ot 

132-133-5 

— 

4-49 

Insoluble 

Alcohol. 

amyl. 

C3H8S 

Sulphethylate  of 

58-8 

— 

2-609 

Sparingly 

C,H10Te 

methyl. 

soluble 

V 

Telluride  of  ethyl  .. 

below 

— 

— 

Slightly 

C.lHgNO 

100 

soluble 

TCthylacetamide 

200 

— 

— 

Soluble 

C0H7N 

Kthylaminc 

18-7 

•696 

1-576 

C4HnN 

Diethylamine  . .    . . 

57 

— 

— 

,» 

Sparingly 

>I 

C„H16N 

Trie  thylamine 

— 

— 

— 

CpHojN 

Dicthylamylamlne. . 

soluble 

151 

— 

— 

C4H803 

Monacetate  of  ethy- 

182 

— 

— 

Soluble 

lene. 

If 

Ci;"lo0.t 

Diacetate  of  ethylene 

18G-187 

1-128 

4-744 

)» 

Insoluble 

Alcohol,  ether. 

(Ml,l:r,, 

Bromide  of  ethylene 

129 

2-16 

6-845 

Butyrate  of  ethylene 

240 

1-024 

P  if  fin 

Butyroxy  chloride  of 

190 

1-085 

Alcohol. 

ethylene. 

C2H4C12 

Chloride  of  ethylene 

82-5-85 

1-25 

Nearly 
insoluble 

Alcohol,  ether. 

Table  of  Boiling  Points,  &c. — continued. 


« 
o 
o 

M 
l 

w 
W 
o 
o 

P4 


3 

pa 
W 


no 

CO 


C2H3C13 

C2H2C12 
C2H2Cl.j 

C2HCl5 
C2H4C1I 
C(iH]402 

C2H602 

C4H1003 
CcH1404 

C2H0C10 
C2HJ2 


Name. 


Chloride  of  chlor- 

ethylene. 
Dichlorethylene 
Chloride  of  dichlor 

ethylene. 
Chloride  of  trichlor- 

ethylene. 
Chloriodide  of  ethylene 

Diethylate  of  ethy- 
lene. 

Ethylenic  alcohol 

(.glycol). 
Diethylenic  alcohol . . 
Triethylcnic  alcohol 
Tetrethy  lenic  alcohol 

Hydroxychloride  of 

ethylene. 
Iodide  of  ethylene  . . 


Boiling 
Point, 
°0. 


115 

35-40 
135 

153-8 

145-147 

123-5 

197-5 

245 
290 
above 
300 
128 


Specific 
Gravity, 
Water=:l. 


1-42 

1-25 
1-576 

1-  662 

2-  151 
•799 
1-125 


Vapour 
Density. 


4-72-4-67 

3-321 
5-79o 

7-087 


4-095 


3-78 


Solubility. 


Water.        Other  Solvents. 


Insoluble 


Slightly 
soluble 


Soluble 


Soluble 
Insoluble 


Alcohol,  ether. 


Alcohol. 
Alcohol,  ether. 


Table  of  Boiling  Points,  &c— continued. 


o 
o 
r~ 

I 

E-1 

W 

a 

o 
s 
- 


Name, 

Boiling 
Point, 
°C. 

Specific 
Gravity, 
Water=l 

C2H4C1I 

C2H,0 
C4H802Br2 

Cj  0Hi  202 

Iodo  chloride  of  ethy- 
lene. 

Oxide  of  ethylene  . . 
Oxybromide  of  ethy- 
lene. 
Eugenic  acid  . . 

147 

13-5 
95 

242 

— 

47 
(  98-55 
I 105-3  j 

116 

•65 
1-2352 
•8809 

CH20.2 
C6H1202 

Formic  acid     ..  ,, 
Formate  of  amyl  , . 

C3H602 
C2]l,02 
OiHoO. 

C8H68 

ethyl   . . 
n        methyl . . 
Fnmaric  anhydride. . 
Chloride  of  f'umaryl 
Furfnrol 

Disulphide  of  fueyl 

54 
36-38 

176 

160 
162-8- 

166 

112 

•9184 

1-1618 
•880 

Vapour 
Density. 


Solubility. 


Water. 


1-422 


6-4 


J2-12J 
(2-14/ 


2-593 
2-08 


3-334 


Slightly 
soluble 
Soluble 


Other  Solvents. 


Alcohol. 


Insoluble   Alcohol,  ether. 


Sparingly 
soluble 
Insoluble 

Soluble 

Slightly 
soluble 
Soluble 
Insoluble 


Soluble  • 
Insoluble 


Alcohol,  ether, 
alkalies. 
Alcohol,  ether. 

Alcohol. 


Ether,  alcohol. 

Alcohol. 
Alcohol,  ether. 


Table  of  Boiling  Points,  &c— continued. 


Name. 


C5H120s 
C,HUC102 

csii18o3 

C8Hlj7CI02 
C13H2803 

C8H1602 
Cr,Hio02 
CsH,BrO 
C3H5C10 

C4H8Os 
C9H1803 

C0H10O4 

C7Hu03 

Colli  803 


Glycerides. 

Ethylin  . .  . . 
Ethylchlorhydrin 
Araylin  . .  . . 
Amylchlorhydrin 
Diamylin  . .  . . 
Ethylarnylin  .. 
Amylglycide  . . 
Ethylglycide  . . 
Epibrorrthydriri 
Epichlorhydrin 

Ethyl-glycollic  acid 
Ethyl-glycollate  of 

amyl. 
Acetoglycollate  of 

ethyl. 
Atnyl-glycollic  acid 

Amyl-glycollate  of 
ethyl   


Boiling 
Point, 
°C. 


225-230 

180 
260-262 

235 
272-274 
238-240 

188 
128-129 
138-140 
118-119 

200 
180-190 

179 

235 

212 


Specific 
Gravity, 
Watcr=l 


•98 
1-0 


Vapour 
Density. 


1-009 
1-003 


Solubility. 


Soluble 
Insoluble 

Soluble 
Insoluble 


Soluble 
3-21  Insoluble 


Sparingly 
\  soluble. 


Other  Solvents. 


Ether. 


Alcohol,  ethei. 


11  » 


Table  op  Boiling  Points,  &o.— continued. 


CMTigOa 
C-H15C1 

C7H14Cla 

CrHigO 

OrHia 
C7H1BI 

c,h16s 
c7h17n 

CioHj.O 
C-II,, 

C7H14CI0 

c7h1sci 

c7uI5i 

OgH200 
CsHjgO 


Guaicol 


Acetate  of heptyl  , . 
Chloride  „ 

Monochlorinated 
chloride  of  hepty] 

Heptyl  alcohol 

Hydride  of  heptyl . . 

Iodide  n    , , 

Sulphydrnte    „    . . 

Heptylamine . .  .. 

Heptylamylic  ether 

Heptylene     ..  .. 

Chloride  of  heptylene 

Chlorheptylene 

Hydriodate  of  hepty- 
lene. 

Heptyl-ethylic  ether 
Heptyl-metbylic  ether 
Hcxyl   


Boiling 
Point, 

Specific 
Gravity, 
Water=] 

v  a  pour 

Solubility. 

°C. 

Density. 

Water. 

Other  Solvents. 

205-210 

1-125 

Alcohol,  ether. 

180 

qnl  11  111  O 

— 

— 

a  150 

*891 

— 

0  175 

190 

~~ 

— 

155-179 

92-99 

•712 

4-019 
3-49 

TticaI  nil]  a 

190 

— 

1  ijii— 103 

145-1 47 





220-221 

•608 

6-57 

95-99 
191 

•718 

3-320 

Alcohol. 

155 

— 

— 

170 

177 
101 

•791 

■mo 

5-095 
4-2 

Insoluble 

Alcohol,  ether. 

202 

■754 

5-983 

Table  of  Boiling  Points,  he. —continued. 


Name. 


C2H30|0 

C6HuO 

C6H120 
C0H13CI 

Cr.Hi  3I 


C6H13fu 
C9H12 


Boiling 
Point, 
°C. 


Specific 
Gravity, 
Wnteril 


Acetate  of  hexyl 

a   

P  

Hexyl  alcohol 


p  Hexyl  aldehyde  (?) 

/3  Chloride  of  hexyl 
Hydride  of  hexyl 

a  

P  

Iodide  of  hexyl 

a  

P  

3  Hexyl  oxide 

Hexylene 


145 
156 

150 
137 
127 

120 

68 


172-175 
167-5 

203-208 


71 
68-70 


•877 


•8327 
•829 


•678 
•6615 


1-447 


Vapour 
Density. 


Solubility. 


Insoluble 


Sparingly 
soluble 


Insoluble 


Other  Solvents. 


o 
o 
« 

H 
« 

o 
o 
:  C4 

"rn 
E-i 


Table  of  Boiling  Points,  Sc.-coniittaed. 


C,HnNO., 
C7H1403 

PbC8ffM 
PbC,II|2 

CioHgir 

'-'20^.32^2 
C7H,,.\ 


i',rr,o, 


Name. 


Solubility. 


Lactethylamide     . . 
Butyrolactate  of  ethyl 
Lactate  of  ethyl  .. 
lithyl-lactlcacid  ., 
Ethyl  -  lactate  of 

ethyl. 
Dilaclate  of  ethyl  .. 
Lactate  of  methyl . . 
Laurate  or  ethyl  .. 
Plumhotetretbyl 
Plumbotetramethy'l ' 
Lepidine  . . 

Diamyline-lepidine' 
Leucate  of  ethyl  .. 
Lutldine 


235 


Maleic  acid 

Bromomaleic 
anhydride. 


269 
above  200 

160 
266-271 
175 
175 

154 
163-168 
160  with 
decom. 

212 


1-042 

6-73 
4-14 

■9203 

5-052 

1-134 

•86 
1-62 

8-4 

1-072 
•9613 

5-14 

10-40 

5-241 

|  3-839 

—  Alcohol. 
Soluble  J  Alcohol,  ether 
Insoluble. 


Soluble. 
Insoluble 

Insoluble 

Insoluble 
Soluble 


Ether.  " 
Alcohol,  ether, 


Table  of  Boiling  Points,  &c— continued. 


C3oH6o 

CMH18 
C10H19 
C14Ho60.2 
C10H10C1 
HB 

CgHiz^ 
CGHioO 
A12C6H18 

CHsBr 
CH.iO 
CH3I 

CH3i0 

CHafU 
C2H,;S 

C2H6S2 

CH4S 
C2H6Te 


Melene 


Menlhene      . . 

Menthyl  

Butyvate  of  mentbyl 
Chloride  ,, 

Mercury  

Mesitylene     ..  .. 
Metacctone    . . 
Methide  aluminic  . . 
Bromide  of  methyl 
Methyl  alcohol 
„     iodide  of  .  ■ 

„     oxide  . .  . 

„  sulphide  . 
„  disulphide. 

„  sulphydrate 
telluride 


Specific 
Gravity, 
Waten^l. 

Solubility. 

Boiling 
Point, 
°0. 

Yaponr 
Density. 

Water. 

Other  Solvents. 

370-380 

•89 

LO-0-11-8 

Insoluble 

Alcohol  (hot), 
ether. 

163 

•  851 

4-93 

11 

Alcohol,  ether. 

222-224 

230-240 

204 
346-300 

Soluble 

Alcohol. 

13-55 

6-7 

Insoluble 

155-160 

84 

130 

13 
60-06 • 5 
42 '2 

— 

4-2S2 

u 
» 

AlcouOl,  eiiier. 

. — 

4-4 

Insoluble 

■  8142 

4-88 

Soluble 
Insoluble 

11  " 
n  j» 

—  20 

Soluble 

»j  »• 

41 
116-11S 

•845 
1-046 

2-115 

Insoluble 

Alcohol. 

Sparinfrb 
soluble 

|  Alcohol,  ether. 

21 
82 

Soluble 

Insoluble 

Table  op  Boiling  Points,  &c—  continued. 


:3 

4 


NamQ. 

Boiling 

Specific 

Vapour 

Solubility. 

Point, 

Gravity, 

Density. 

Other  Solvents. 

°C. 

Wntpi  1 

, ,  aim  — L . 

Water. 

C,H802 

Methylal  

42 

•8551 

2-625 

Soluble 

Alcohol,  ether. 

CoH7N 

Dimethylamine 

8-9 

— 

— 

C3H9N 

Trimethylamine    . . 

9 

— 

— 

Alcohol. 

C,H10O2 

Methylatc  of  ethy- 

63-61 • 

•S787 

3-165 



lene. 

CBH10O 

Mcthyl-butyral 

llf 

•827 

3-13 



CiaHi60 

Methyl-camphrene 

225-230 

— 

— 

Insoluble 

OH0CI2 

Chloride  of  methylene 

40 

— 

— 



Iodide  of  methylene 

— 

3-  342 

— 

Insoluble 

C'ni'fx 

Naphthalene  ..  .. 

213 

1-153 

4-528 

Alcohol,  ether. 
1. 

OipHjN 

Naphthylamino 

300 

— 

— 

<::i\\nx<). 

Nitrite  of  amy! 

96 

•877 

— 

C.,H,-,N02 

ethyl  .. 

18 

— 

— 

Soluble 

„ 

CH3NO0 

methyl  . . 
Nitrosethylin. .  .. 

-12 

176-8 

■951 

Nonyl,  hydride  of . . 

131-137 

4-50 

Chloride  of  iiuiiyl  . . 

1  96 

•  889 

tTonylamine  ..  .. 

190-192 

Soluble 

Nonylene      . . 

110-140 

4-071 
4-54 

Insoluble 

11  tJ 

Table  of  Boiling  Points,  &c. — continued. 


Name. 

... 

Point, 
°C. 

bpeciiic 
Gravity, 
Water=l. 

Vapour 
Density. 

Solubility. 

Water. 

Other  Solvents. 

'   HUM  I'll    Ui  ULI  VL      •  • 

loo— 1 i D 

■  ■ - 

insoluble 

Alcohol. 

Octylic  alcohol      .  < 

180 

*  823 

4  OD 

» 

Alcohol,  ether. 

^8^18 

Hydride  of  octyl  . . 

HQ 

.  hno 
(  Zo 

4*01 

C8H17I 

Iodide                 •  ■ 

J.i70— £Tl  L 

1  •  Ql 
1  ol 

Insoluble 

Alcohol. 

Octylamine    . , 

164—175 

*  786 

>> 

Alcohol,  ether. 

O  TT 

Octylene  

J.  JLu— LZO 

O   oU — *   JL  i 

» 

>>  ii 

Meta-octylene . .    .  • 

250 

'814 

^-■1 2-rL22^-'4 

Acetate  of  octylene 

l-'8±118u2 

Hydrate  „ 

^40 

•932 

Insoluble 

1]  M 

r*  tt  fin 

Hydra tochloride  of 

octylene. 

(Enanthic  ether    . . 

~  -  >) —  —  ■  ><  ! 

•  862 

9  *8 

Insoluble 

II  l> 

C7HmO 

(Enanthol  .. 

151—158 

•827 

4*  08 

Sparingly 

it  tt 

soluble 

C7H140 

Metcenanthol  . .    . . 

230 

— 

Alcohol  (hot). 

C7Hi.i02 

CEnantbyltc  acid    . . 

148-218 

•9167 

Insoluble 

Alcohol,  ether. 

C13H20O 

CEnanthylone 

264 

•825 

C7H802 

290 

Soluble 

11  tt 

C6He02 

271 

4-1 

ll 

ii  ii 

C8HI0O-l 

Oxalate  of  allyl 

206-207 

1-055 

Table  op  Boiling  Points,  &c. — continued. 


10 

OS 


Name. 

-  

Boiling 
Point, 
°0. 

Specific 
Gravity, 
\Vator=:l. 

Vapour 

Solubility. 

Density. 

Water. 

Other  Solvents. 

CI  2^22^1 

Oxalate  of  amyl    . . 

262 

— 

8-4 



C-Hlr.O. 

ii  ethyl 

183-184 

1 • 0824 

5-087 

Sparingly 

Alcohol. 

Oxalate    of  ethyl- 

l fin  lVn 

i  OU— 1 « u 

1  '27 

4*677 

soluble 

C.,HGOi 
C4H803 

methyl. 

Oxalate  of  methyl 

1  )l  Til  P  f  n  fi  V  n  1 1  r»  a/^!/1! 
i'l  ILlCLll'^  Ait  I1U  .i'  Ml    ,  . 

161 
212 

-— 

Soluble 
— 

Alcohol,  ether. 

C9H18Oa 

Ethamoxalic  acid  . . 

224-225 

•939 

6-29 

Cj4H2o03 

Diamoxalate  of  ethyl 

262 

■9137 

8-4 

— 

C.|H7NO., 
C0H,,NO3 

Oxamate  „ 

Dl mpf  tl vlnvnTYin tr\ 
IJ* ihculij'  iuauiiiuk;  oi 

220 
250-260 

Soluble 

Alcohol. 

f;l|Hi2N202 

ethyl. 

Diphenyloxamide  .. 

320 

Insoluble 

Sparingly 
soluble  in 

CgH. 

Parabenzene  . .    . . 

97-5 

benzine. 

187-188 

Sparingly 

Alcohol,  ether. 

C6Hf,N03 
CaH5 

Nitrophenic  acid  . . 
Phenyl   

216 
239-240 

soluble 

Benzine,  CS2. 
Alcohol. 

Table  of  Boiling  Points,  &c— continued. 


Boiling 

Specific 

Vapour 
Density. 

Solubility. 

Name. 

°a  ' 

Gravity, 
Water =1. 

Water. 

Other  Solvents. 

C7H0N 
C0H5Br 

Cyanide  of  phenyl. . 
Monobromobenzene 

182-5- 
187-5 
152-154 

Sparingly 
soluble 
Insoluble 

Alcohol,  ether. 

Strong  sul- 
phuric acid. 

C0H4Br2 

cen,cr 

C12H10S 
C6H6S 

Dibromobenzene    . . 
Monochlorobenzene 
Sulphide  of  phenyl 

Sulphydrate  of  phenyl 

219 
136  \ 
292-5 

165 

1-09 
1-078 

— 

», 

Insoluble 

Ether. 

Alcohol,  ether, 

C32. 

Alcohol,  ether, 
CS2. 

CsH7Jf 

C„H4Br3-N 
C0HGC1N 

Phenylamlne 

(aniline). 
Tribromaniline 
Chloraniline   . . 

182 

300 
above 
200 

1-020 

3-210 

Slightly 
soluble 
Insoluble 
Sparingly 
soluble 

Alcohol,  ether, 
oils,  CS2. 
Alcohol,  ether. 
11  n 

CGH6N202 
C6H^804 
GUHI7N 

Nitranilino 
Dinitraniline  ..  .. 
Amylanilino  . . 

285 
185 

285 

Soluble 
Sparingly 
soluble 

i»  i' 
»»  »» 

Ether,  bromide 
of  arnyl. 

Table  of  Boiling  Points,  &c. — continued. 


Name. 

BolUn 

Point? 
"0. 

S  pec  i  fi  c 
Gravity, 
Watei-1. 

Vapour 

Solubility. 

Density. 

Water. 

Other  Solvents. 

Diamylaniline 

—  i  «j — —  o  u 

— 

n  1  f  . ,  N" 

Kj%x±\X  a 

I''^  ti  vl'i  n  i  1  in  p 

1  j  ii  1 1 J  Itl  1 1 11  mi'       ■  ■       ■  ■ 

204 

'  95-1 

Alcohol. 

TJietlivl'inilirm 

1-^K-l.llVliHllllllt;             .  , 

213-5 

•936 

— 



Ci  1  Hi  -N 

Ethy  l-allyl-aniline . . 

220-225 

— 

C,,H21N 

Ethyl-amyl-aniline 

262 

— 

— 

insoluble 

C7H.,N' 

Methvlanlline 

192 

Cl2H,,N 

Diplienylarnine 
rriplienylamine    . . 

310 
140-150 

Tn  nol  ii  Vilo 
Sparingly 

c,.,h,3n 

Tolylanilino   . . 

334-5 

soluble 

ciiire 

f 'i i''ny l-an>y  1  . . 

195 

•859 

— 

CigHjoO 

Phenyl-benzoyl 

315 

Insoluble 

Benzydrol 

207-298 

Sparingly 

CuII1(.,0 

Lienzhydrolic  ethy- 
latc. 

183 

soluble 
Insoluble 

Alcohol  ctlier 

Ci0HuO2 

Benzydrollc  acetate 

301-302 

benzene. 
Alcohol,  other, 

Phenyl-ctliyl  . .    . . 

133 

benzeue. 

Phenyl-methyl 

111 

•881 

Table  of  Boiling  Points,  &c. — continued. 


CgHioO 

P4 
PC13 

PCI, 

POCl3 

C3H16P04 
POBr3 

PSC13 

C0H16P 
C6H16PO 

CnHu03 

CCH7N 


Phloretol  , 


Phosphorus    . . 

Trichloride  of  phos- 
phorus. 

Pentachloride  of 
phosphorus. 

Oxychloride  of  phos- 
phorus. 

Triethylic  phosphate 

Oxybromide  of  phos- 
phorus. 

Sulpuochloride  of 
phosphorus. 

Triethyl-phosphine 

Oxide  of  triethyl- 
phosphine. 

Photosantonin 

Picoliue  


Boiling 

Specific 

Vapour 
Density. 

Solubility. 

Point, 
°C. 

Gravity, 
Water=l. 

Water. 

Other  Solvents. 

190-200 

1-0374 

4-22 

Snjirin"!  v 
soluble 
Insoluble 

— 

Alcohol,  ether. 

250-290 
73 --78 -5 

above 
148 
110 

*  

1-45- 
1-61 

1-7 

4*35 
4-79 

3"  656 

CS2,  PC13 

215 
195 

1-  072 

2-  822 



Soluble 

Alcohol,  ether. 

124-127 

1-631 

5-963 

127-5 
240 

•812 

4-6 

Insoluble 
Soluble 

Alcohol. 

305 
135 

•9613 

3-290 

Insoluble 
(cold) 
Soluble 

Alcohol,  ether. 

Table  of  Boiling  Points,  &c— continued. 


C6H1R0 
CjH6Oa 

CsH«BrOo 
C3H„0  " 

CsII9U02 

CsffBlOa 

CgHgCloN 

CjH6N 
C4H„N 

C, 

CgH803 
C9H10O8 
CioHijOj 


C7I 


0H 

r7N 


xo2 


Name. 


Propione  

Propionic  acid 
Bromopropionic  acid 
Propionic  aldehyde., 
Ethylic  chloropro- 

pionate. 
Ethylic  iodopropion- 

ate. 

Dichloropropionitrile 

Pyridine  

Pyrrol   

fi.utylene  

Salicylamlo  acid  . . 
Metbylsalicylic  acid 

Methylaalicylate  of 

methyl. 
Methylsalicylate  of 

ethyl. 


Boiling 
Point, 

°0. 


.  101 
•  140 
205-5 
55-65 
150 

180-200 

104-107 
117 
133 

150 
270 
222 

248 

2G2 


Specific 
Gravity, 
Water=l 


•79 


•985 
1-077 


1-18 


Vapour 
Density. 


2-04 
4-9 


Solubility. 


Water. 


Insoluble 
Soluble 


Soluble 

Insoluble 

2-91 

Soluble 

2-40 

Sparingly 

soluble 

4-843 

Insoluble 

Soluble 

5-42 

Sparingly 

soluble 

Other  Solvents. 


Alcohol,  ether 


Alcohol. 

Alcohol,  ether. 
Oils. 

Alcohol,  ether. 


Table  or  Boiling  Points,  kc.-conlimicd. 


C0Hi0O3      Ethylsalicylic  acid 


Ci2Hlr,Os 
C7H0O.2 
C12H2204 
C14H2604 
C20H44SiO4 
C8H20SiO4 
C4H10SiO3 
Ci2H30Si2O7 
C6H1SC1S103 

C4Hi0Cl2SiO2 

C2H6Cl3SiO 

CnH26Si04 

C14H32Si04 


Amylsalicylic  acid 
Salicylol  . . 
Sebate  of  nietbyl 

„  etbyl 
Tetramylic  silicate 
Tetretbylic 
Dietbylic  „ 
Hexetbylic  disilicate 
Etbylsilicic  niono- 

chlorbydrin. 
Etbylsilicic  dichlor- 

bydrin. 
Etbylsilicic  tri- 

cblorhydriu. 
Trietbylamylic 

silicate. 
Dietbyldiamylic 

silicate. 


Boiling  Specific 
Point,       Gravity,  | 
°0.  Wat£r=l.> 


Vapour 
Density. 


Solubility. 


221-229 

270 
182-196-5 
285 
308 
322-325 
165-166 
350 
about  240 
157 

137 

104 
216-225 
245-250 


1-097 

' 1-173 

•868 

•933 

1-079 

1-012 

1-018 

1-44 

1-291 

•915 


4-276 


15-2 
7-32 


12-025 
7-05 


6-76 
6-378 


Sparingly 

soluble 
Insoluble 

Soluble 

Insoluble  Alcobol 


Otber  Solvents. 


Alcobol,  etber. 


Alcohol,  etber. 


Tadle  of  Boiling  Points,  &c. — continued. 


Name. 

Boiling 
Point, 
"0. 

Specific 
Gravity, 
Water=l. 

Vapour 

Solubility. 

Density. 

Water. 

Other  Solvents. 

C17H38Si04 

Ethytriamylic 
silicate. 

jJoU— Zoo 

"913 

 .  

'  — 

C8H18Si05 

Tebetliyl-acetyl-. 
silicic  ether. 

190 

— 

Kthyltrimethyl 
silicate. 

1  00— 1  vJO 

— 

Diethyldimethylic 

M  Q  TAX 

1  *004 

0*173 

silicate. 

c7ir18si04 

Trielhylmethylic 
silicate. 

155-157 

*  981 

~ ■" 

— 

Ci2Ha8Si04 

Dimethyldiamyl 
silicate. 

225-235 

ChHij 

Stearate  of  ethyl    . . 

221  (F.?) 
292 

8-4 

Insoluble 

Alcohol,  ether. 

cuH.264 

Suberate  of  ethyl  . . 

230-260 

1-003 

it  )» 

C#Acia 

Succinic  chlorido   . . 

190 

Ether. 

Alcohol,  ether. 

Succinate  of  methyl 

198 

1*179 

B-29 

Nearly 

08H14O4 

ethyl  .. 

2X4 

1*036 

6-22 

insoluble 
Slightly 
soluble 

Table  of  Boiling  Points,  &c— continued. 


Boiling 

Specific 

Vapour 
Density. 

Solubility. 

Name. 

Point, 
•0. 

Gravity, 
TVater=l . 

Water. 

Other  Solvents. 

C7H10Sa 
C11H22S 

C6H10O2S 
C6H10OS2 
C5H10S3 
CsH6OS2 

OiH5NS 
C3H5NS 

Trisul  phocarbonate 

of  allyl. 
Trisulphocarbonate 

of  amyl. 

Monosulphocarbonate 

of  etbyl. 
Disulphocarbonate  oi 

etbyl. 
Trisulpbocarbonate  oi 

ethyl. 
Disulphocarbonate  of 

methyl. 
Trisulphocarbonate 

of  methyl. 
Sulphocyanate  of  allyl 

amyl 
„  ethyl 

170-175 
215-218 

162 

200 
237-240 
170-172 
200-205 

148 

197 
146 

•943 
•877 

1-032 
1-070 

1-143 

1-159 

1-009 

•905 
1-020 

4-266 
4-652 
3-54 

3-018 

Insoluble 

11 
11 

Sparingly 
soluble 
Insoluble 

Nearly 
insoluble 
Sparingly 
soluble 
Insoluble 
1) 

Alcohol,  ether, 
chloroform, 
benzol. 

Alcohol,  ether. 
»i  11 

11  11 
11  •) 
.1 

»»  »> 

Table  of  Boiling  Points,  &c— continued. 


Name. 


Sulphocyanate  of 

hexyl. 
Sulphocyanate  of 

methyl. 
Disulphide  of  chlorim 
Sulphite  of  amyl  .. 

ethyl   . . 
Sulphite  of  ethyl  and 

amyl. 
Sulphite  of  methyl. . 

Sulphite  of  methyl 

and  ethyl. 
Chlorosulphuric  oxidf 
Sulphuric  acid 
Sulphate  of  ethyl  . . 

Sulphate  of  methyl 


Boiling 
Point, 
"0. 

Specific 
Gravity, 
Water=:l. 

Vapour 
Density. 

215-220 

•992 

_ 

132-133 

1-115 

2-57- 

136-139 

ioO— 250 

1-687 

2-549 
4-77 

160 

210-225 

1-085 

4-78 

121  -5 

1-045 

3-703 

140-141-5 

1-067 

4-304 

145-150 
327 
110-120(?) 

1-762 
1-842 
1-120 

188 

1-385 

Solubility. 


Water. 


Other  Solvents. 


Sparingly  Alcohol,  ether 
soluble 

,CS 

Insoluble 


Sparingly 
soluble 


Soluble 
Insoluble 


Alcohol,  ether, 
fuming  nitric 
acid. 


Table  or  Boiling  Toikts,  &c— continued. 


)4 
o 
o 

(0 
l 

EH 
W 
W 
o 
o 


EH 
>-< 

B 

s 


O 


Name. 


C4H9 
CaH2o 
C6Hm 

C10H22 
C6H1202 
C4H10O 
C4H10O 

C4HqBr 
C4H9CI 
C,liio 
C4H9I 
C4Hal 

C4H„N 
C4H8 

C8Hi404 
C4H10O2 


Boiling 
Point, 
°C. 


Tetryl  (Butyl) 
Tetryl-amyl  . .  . 
Tetryl-ethyl  ..  • 
Tetryl-hexyl  . .  . 
Acetate  of  tetryl  . 
Tetryl  alcohol,  a  . 
Secondary  tetryl 

alcohol. 
Bromide  of  tetryl  . . 
Chloride  „ 
Hydride  „ 
Iodide  „    a  . . 

Secondary  iodide  of 

tetryl. 
Tetrylamine  . . 
Tetrylene  

Acetate  of  tetrylene 
Tetrylenic  alcohol  . . 


10G-108-5 
132 
62 
155-160 
114 
110 
95-98 

89 
70 


Specific  I  Vftponr 
Gravity,  Density. 
Water=:l. 


Solubility. 


121 
118 

69-70 
below  0 
-  4 
200 
183-184 


■694 
■724 
•701 

•844 
•803 
•85 

1-274 


'60 

•604 

•632 


46 

053 

917 

073 

5S9 


4-72 

2-11 

6-217 

6-597 


1-933 


3-19 


Other  Solvents. 


Insoluble 


Soluble 


Insoluble 


Soluble 
»i 

Insoluble 
Soluble 


Alcohol,  ether. 


Table  of  Boiling  Points,  &c— continued. 


Name. 


C,H,Br2 
C,H8C12 

SnCj  FI  i  (l  fir , 
SnC4H10Cta 
SnC4Hi0Xa 
SnC6HlfiIir 

SnCgHigCl 

SnC0HI5I 

SnC„f[2„ 
SnCaHjBrj 

SnC2II0Cl2 

SnC3HDI 


Bromide  of  tetrylene 
Chloride  ,, 
Thiacetic  anhydride 
Stannethyl  bromide 
„  chloride 
ii        iodide  . . 
Stannotriethyl 

bromide. 
Stannotriethyl 

chloride. 
Stannotriethyl  Iodide 

Stannic  ethide..  .. 
Bromide  of  stannodi- 

methyl. 
Chloride  ofStannodi- 

methyl. 
[odlde  of  stannotri- 

methyl. 


Boiling 
Point, 
°C. 

Specific 
Gravity, 
WrIoi=1. 

Vapour 
Density. 

158 

123 

1-112 

4-426 

121 

232 



11-64 

220 

— 

8-62 

245 

223 

1-630 

9-924 

209 

1-428 

8-43 

235-238 

1-833 

— 

181 

1-87 

8-02 

208-210 

188-190 

7-73 

188-190 

2-153 

10-325 

Solubility. 


Water. 


Insoluble 
Soluble 


Sparingly 
soluble 


Sparingly 
soluble 

Soluble 


Oilier  Solvents. 


Alcohol,  ether 


Alcohol, 
Alcohol,  ether 


Table  of  Boiling  Points,  &c— continued. 


Bulling 

Specific 
Gravity, 
Water=l. 

Vapour 
Density. 

Solubility. 

Name. 

Point, 
°C. 

Water.  1 

Other  Solvents. 

SnC4H12 
SnC5H14 

SnCuHiB 

SnC7H18 
G10H16 
C7H8 

Stannic  methide 
Stannic  ethotri- 

methide. 
Stannic  diethodime- 

thide. 
Stannic  triethomethidc 

Tolnol  (toluene)    . . 

140-145 
123-128 

144-146 

162-163 
154-170 
110-3 

1-243 
1-232 

•858 
•872 

6-715 
6-838 

5-1 

Insoluble 
Insoluble 

Alcohol,  ether, 
oils. 

C7H7Br 
C7H7Br 
C7H7Cl 

C7H,;C12 

C7H0Cl2 
C7H6C13 

C7H5C13 
C7H4CI4 

Monobromotoluene 
Benzylic  bromide  . . 
Monochlorotoluene 
Chlorobenzylic 

chloride. 
Chlorobenzol  . .    • . 
Dichlorobenzylic 

chloride. 
Benzotricblorlde    . . 
Tctracblorotoluene. . 

179-183 
198-202 
157-164 
below  200 

206 
240 

215 
276 

1-409 
1-08 

1-295 
1-44 

Insoluble 

Table  of  Boiling  Points,  &c— continued. 


CUH. 
CoHt 


12 


C7H7Ji02 
CgH802 
C8H80 
C8H70C1 

CTH9N 

C13H13N 
CMHir,N 
C7H0N 

cicHi(j 
C*Hl0O 
C8K,,C1 
C7H7 


Name. 


Ethylotluene  . . 
Methyltoluene. . 
Mononitro  toluene 
Alphatoluic  acid 
Toluic  aldehyde 
,,  chloride 
Ethylic  toluate 


Toluidine. 


Phenyltoluldina    . , 
lienzyltoluidine 
Benzylaraine  .. 
Phenylbenzylaraine 

Toluyl   

Toluyllc  alcohol    . . 

,,  chloride  . . 
Tolyl  (benzyl) 


Boiling 
Point, 
°C. 


159-160 
139-140 

238 
265-5 

204 
214-216 

228 

205-206 

330 
355-360 
182-183 
above  310 

296 

217 

193 

284 


Specific 
Gravity, 
Water=l 


•865 
•862 


1-077 
1-175 


Vapour 
Deusity. 


Solubility. 


Soluble 


Sparingly 
soluble 
Slightly 
soluble. 


Soluble 
Insoluble 

Soluble 

Insoluble 


Other  Solvents. 


Alcohol. 


Alcohol,  ether. 


Alcohol,  ether, 
CS2. 


Table  of  Boiling  Points,  &c. — continued. 


Boiling 

Specific  j 
Gravity. 
Water=I. 

Vapour 
Density. 

Solubility. 

Name. 

Point, 
°C. 

Water. 

Other  Solvents. 

Cc,HuN02 
Cl4H13N 
C7Hi0N2 

Tolylacetamide 
Tolylbenzaruide 
Tolylene  diamine  . . 

310-350 
232 
280 

Soluble 
Insoluble 
Soluble 
in  hot 

Alcobo  ,  ether, 
ii  )> 
>>  »» 

CgH2o03 

C6Hu03 
C3H80 
C3H80 

C3H7Br 
C,H7C1 
C3H7I 
C3H9N 

C3H802 

C7H1204 
C3H,;Br2 
C3H6Br2 

Trie  thy  lin 

Trimethylin   . . 

Trityl  alcohol  (nor.) 

Jsopropyl  alcohol  (or 
Isotrytyl  alcohol). 

Bromide  of  isopropyl 

Chloride  „ 

Iodide  „ 

Trltylamine;  (propy- 
lamine.) 

Tritylenic  alcohol 
(Propylglycol). 

Trytylenic  acetate. . 
„  bromid 
„  chloride 

186 
148 
96-97  (?) 
83-84 

60-63 
36-38 
89-90 
50 

188-189 

186 
144 
103 

•895 
•943 

•791 

1-320 
•874 
1-70 

1-051 

1-109 
1-974 
1-151 

Soluble 
ii 
>« 
,i 

Insoluble 
Soluble 

Insoluble 

Ether. 

Table  of  Boiling  Points,  &c. — continued. 


Name. 

Boiling 
Point, 
°C. 

Specific 
Gravity, 

Solubility. 

Density. 

Woter^l. 

Wnter. 

Other  Solvents. 

CsHeCyjs 

Tritylenic  cyanide 
Turpentine  oil,  or 
terebenthene. 

277-290 

Soluble 

Alcohol,  ether. 

161 

•864 



Insoluble 

C0H10O 

Valeral    . .  ..... 

96-97 

•805 



»»  ii 

CsHi0O2 

Valeric  acid    . . 

175 

•955 

3-66 

Soluble 

Alcohol,  ether, 
strong  acetic 
acid. 

'   H .Hr02 

Bromovaleric  acid  . . 

226-230 

— 

— 

Vak  rie  anhydride  . . 

215 

•934 

6-23 

C5H9OBr 

„  bromide 

14.1 





CxHgOCl 

„  chloride 

115-120 

1-005 

— 

— 

OeH9OI 

„  Iodide 

108 

— 



C6H12Oa 

Valerate  of  methyl . . 

116 

•88G 

C7H1402 

„       ethyl    . . 

133 

■894 



Sparingly 

Alcohol. 

soluble 

„      nmyl    . . 

187-196 

•864 

6-1 

», 

Valeroglyceral 

224-228 

1-027 

5-526 

Insoluble 

(J,,H,80 

Valerone  

165 

Alcohol,  ether. 

Valerylene     ..  .. 

44-46 

2-356 

ii 

Table  op  Boiling  Points,  &c. — continued. 


Name. 

Boiling 

Specific 

V  a  pour 
Density, 

Solubility. 

Point, 
°0. 

Gravity, 
Water=l. 

Water. 

Other  Solvents. 

CrHttBlO 

V^ilerylene  dibromido 

166-172 





— 

BromovalerylertG  . . 

125-130 



6kHc 

Valvlene 

50 

— 

— 

Colli  „Oo 

V^Griitrol 

202-205 

"J  2  11' 

Xeny  lamine   . . 

320 



Alrnhnl  Pthpr 

^8^1 0 

Xvlpne  fnr  ^fvlfil"\ 

139 

•86 



Colin  Br 

13ronio-xylGiie       . . 

203-212 

1-335 



CgHgCl 

Toluylic  chloride 

190-195 



isomeric  with 
chloroxylene. 

C10H4 

Elljylxylene  .. 

183-184 

•878 



C9H12 

Mcihylxylene. .  .. 

165-166 

— 

C»H,,N02 

Nitroxylene    ..  .. 

240 

CrHjoS 

Xylene  sulphyrate  . . 

213 

Insoluble 

1)  M 

C9H10O2 

Xylylic  acid    . . 

273 

»» 

»>  >> 

220 

1-022 

6-95 

118 

1-189 

4-259 

TnC2H6 

Zincmethyl     . , 

46 

1-386 

3-291 

5*3  a 

I  El 
sis 

Ta  ^ 

gag 

o      o  o  o 

o         o                  o     o  o 
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O'   O    O     "  -1  O'      lO     'oS°«         rH  CO  CT  CT  -« 
O  O  O             O        O             CT  r— 1 

"3  o 

o 

i-H 

moo         co  o 

O  CO  to            CT  iO 

rH  rH  rH  rH 

Element. 

Aluminium 

Antimony 

Arsenic     . . 

Bismuth 

Bromine 

Cadmium 

Calcium 

Chlorine 

Cobalt  

Copper      . . 

Gold  

Indium 
Iodine 

„   cast   . .    . . 

,,   steel  . . 

„    wrought   . . 

Lead  

Lithium 
Magnesium 
Mercury    . . 
Nickel 
Phosphorus 
Potassium . . 
Platinum  . . 

Silver  

Selenium 
Sodium 
Sulphur 
Tellurium  . . 
Thallium  ..  .. 

Tin   

Zinc  

i  it 
I  I 


J 


io  n  n 


O 

o 

R 
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EH 

H 
M 
o 
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p-i 
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EH 
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1  Vol.  of  Water 
dissolves  under  a 
pressure  of  760  mm. 
and  at  t.  °C. 

Temp.    Volume  of 
1  Air. 

IN  Cl  MO  K  h  O 
CO  1>  t-  c-  t>  t>  C~ 

o  o  o  o  e  o  o 

IK  O  t~  »  C  O 
T-H  i— 1  rH  t—  i— 1  CN 

1  Vol.  of  Water 
dissolves  under  a 

pressure  of  760 
mm.  and  at  t.  °C. 

Volume  of 
Air. 

O      !M  CIS  CD  (M  r-i 
co  co     ic    '  cc  io 
o  o      c;  el  co  oo 

CM  <M  — I  !— 1  i—l  i-i  i— 1 

o  o  o  c  o  a  o 

Temp. 

t»  co  c;  o  -h  cm  co 

■-  «  d 
«  3  S  -J 
C  =  1  « 

•  £  3  = 
"a  —  <">  B 

>1|3 

Volume  of 
Air. 

i—i  cs  o  t>  t-  c;  co 

t—  O  -r  CO  CO  t>  CN 

CM  CM  CM  CM  CM  CM  CM 
O  O  O  O  O  O  O 

Temp. 

O  l-H  CM  CO        Ui  CC 

COEFFICIENTS  OF  SOLURILITY  OF  S03IE  GASES  IN  WATER  AND  IN  ALCOHOL. 


Goa. 

0°  C. 

4° 

C. 

10 

O. 

16"  0. 

20°  0. 

in  water 

•02035 

01838 

01607 

•01478 

■01403 

„  alcohol 

•12631 

12476 

12276 

■12142 

•12038  t 

„  water 

•01930 

01930 

01930 

•01930 

•01930 

„  alcohol 

•00925 

06S67 

06786 

•00725 

•0666G8 

„  water 

•04114 

03717 

03250 

•02989 

•02838 

„  alcohol 

•28397 

28397 

28397 

•28397 

Carbonic  anhydride  ... 
Carbonic  oxide 

„  water 

1-7987 

1 

5126 

1 

1847 

1-0020 

•9014 

„  alcoliol 

4-3295 

3 

9736 

3 

5110 

3-1993 

2-9465 

„  water 

•03287 

02987 

02635 

•02432 

•02312 

„  alcohol 

■20443 

20143 

20443 

•20443 

•20443 

Nitrous  oxide 

„  water 

1'3052 

1 

13-16 

9196 

■7778 

•6700 

„  alcohol 

4-1780 

3 

9085 

3 

6408 

3-2G78 

3-0253 

N'itric  oxide  

„  water 

•3160G 

30290 

28609 

•27473 

•26592 

„  water 

•06449 

04993 

04372 

■03909 

•03199 

Oletiant  gas  

„  alcohol 

•52259 

51135 

49535 

■48280 

•47096 

„  water 

•2568 

•2227 

1837 

•1615 

■1488 

„  alcohol 

3-5950 

3 

•3750 

3 

0859 

2-8825 

2-7131 

„  water 

•03147 

•02770 

•02355 

•02M7 

•02065 

„  water 

•0871 

■0718 

•0599 

•050H 

•0147 

Hydrogen  sulphide 

,,  water 

4-3706 

4 

•0412 

3 

■5858 

3-2320 

2-9053 

„  alcohol 

1V-891 

15 

•373 

11 

•992 

9-539 

7-415 

Sulphurous  anhydride 

„  water 

79-789 

69 

•828 

66 

•617 

47-276 

39-. '17  1 

,,  alcohol 

328 • 62 

265 

•81 

190 

•31 

144-55 

1  M  --18 

„  water 

1049-6 

911 

•9 

812 

•8 

727-2 

051  •  0 

Air   

„  water 

•02171 

•02237 

•0195: 

• oi Tor 

•01701 

Table  showing  the  Proportions  of  Various  Substances 


Volumes,  reduced 
to  0°  C.  and  7(i0mm. 
dis.  by  1  Vol.  Aq. 


D  — 

2  s 


o 

to 

0 


+  I 

o 

-* 

o 

c"<  1 

14 

W 

100  Parte  of  Water  dissolve 


0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
so 
85 
90 
100 


600 


425 


1-43 
3-0 

1-61 


825 


3 

3-327 
3-226 
3-208 
3-167 
673  3-126 


772 
747 
721 


1-19 


633 
596 
561 


—  I  -71 


•15  — 


13-32 
16-7 


38-4 


74-6 
85 


170 


70-94 
78-57 
87-97 
98-26 

109-01 
120 

131-11 


153-72 


246  178-18 


6-8 


9-8 


21 


3-6 


6-61 


13-73 


2-83 
4-65 
7- 
11-90 
17-90 
27-41 


40-43  15-57 


57-85 
76-19 


116-66 
34  i21-09  201-43 


8-95 


10 

11-  15 

12-  24 


01  32 


28-40 


84 
37-28 
41-72 


13-  35  46-16 

14-  45,50-60 


10-69 


55-04 


59-48 


5-  73 

6-  57 

7-  39 

8-  43 


71-00  58-9 

73-65  60-92 

76-30  62-94 

78-95  64-96 
_   I  _ 
9-62  Sl-60  66-98 

—  —  I  ~ 
11-34  84-25  69-0 

13-86  86-90  71-02  45-0 

-  I  -  -  — 
17-29  S9-55  73-04;56-7 


4-6 
7-4 
12-4 
18-4 
25-9 

35-0  263-8 


138-21 
161-5 
190-9 


63-92  24-30  92-20  75-06  68-6 


68-36  37-05  94-S5  77-08  Sl-1  533-0 
72-SO  53-96  97-5   79-10  94-1  653-6 


SOLVED  BY  WATER  AT  DIFFERENT  TEMPERATURES  (CENTIGRADE). 


it. 
Ill 


-f- 

a 
O 
n 

8"-t 

n 
O 

Parts  of  the  Salt— 


Temp. 

0  D- 

3'9C 

-32 

0° 

10 

36*9 

9 '  1 1; 

- 

9  *  D  i. 

36 

•40 

14-95 

15 

42 '  3 

13  *  6£ 

15*13 

-57 

17-9 

19-5 

19-29 

22-01 

■90 

20 

24-1 

56-9 

27-27 

30-92 

1-31 

25 

30 

36-51 

44-11 

1-81 

35 

41 

61  -29 

66-65 

2-40 

19-22 

50 

71-97 

90-67 

3-20 

54 

85 

L8'0 

103-08 

134-47 

4-50 

86 

187-82 

209-31 

5-70 

104-6 

13-3  121-90 

357-48  77-5 

6-90 

104-78 

5-0 

8-18 


23-33  7-083-3  26-37 
40-94  10-06 


92-82  25-93 

119-13  30-83 
-    273-64  35-90 


17-07 


—    539-63  48-5 


+ 


1  Part  of  the  Salt  requires 
Parts  of  Water — 


82 


33-28 
—  35-98 
13 
19  i  — 


GO  — 


1 80 


20 


B28 


1-87  1-29  2-27  4-38 


1-55 


1-34 


1-18 


1-07 


1-13 


■96 


•90 


•89 


•98 


■87 


2-70 


87 

1-54  1-92 


1-1S  1-29 


1-08  1-02 


•98 


64 
1-43 


0 

5 
10 
15 
20 
25 
:;n 
35 
40 
45 
50 
55 
(111 
65 
70 
75 
80 
86 
90 
30  100 


•38 


A  Dictionary  of  the  Solubilities  of  some  of  the  most  important  Substances. 


Formula. 

Name. 

Solnbility. 

C4H603 
C2H402 

A1.2C]2Hi80i2 
(NH4)C2H302 

C6H9Sb06 
BaCiHoOi  +  Aq 

G6HoBi06 
C4H6Ca04+3Aq 

C12Hi8Cr20i2 

C2nH,.,N20. 
C2H4O2 
C4H6Co04+4Aq 

C.tHGCu20., 
C4H6Cu04+Aq 

Acetic  anhydride 

Acetate  of  aluminium. . 
„  ammonium 
„        antimony  . . 
„  barium 

„  bismutli 
„       cadmium   . . 
„  cerium 
„       chromium  . . 
„  cinchonidin 
„        cinchonin   . . 

»   „       cobalt  (ous) 
„    (jc)  •  • 
„       copper (ous) 

00  •• 

Dissolves  in  water  after  a  time,  or  on  the  appli- 
cation of  heat  to  form  the  acid. 

Soluble  in  water,  alcohol,  hydrochloric,  sulphuric, 
and  nitric  acids.  The  presence  of  water  renders 
it  insoluble  in  ether. 

Soluble  in  water  to  10-6  percent,  at  12 '5. 

Soluble  in  water  and  in  alcohol. 

Soluble  in  water. 

Soluble  in  water,  sparingly  soluble  in  alcohol ; 

insoluble  in  ether. 
Soluble  in  water. 

Soluble  in  water,  sparingly  in  alcohol. 
Soluble  in  water. 

Very  sparingly  soluble  in  cold  water. 
Decomposed  into  a  soluble  acid  and  insoluble 

basic  salt ;  soluble  in  acetic  acid. 
Verv  soluble  in  water. 
Soluble  in  water ;  decomposed  by  boiling. 
Insoluble  in  water;  partially  soluble  in  alcohol. 
Soluble  in  water  and  in  alcohol;  insoluble  in 

ether. 

A  Dictionary  op  the  Solubilities,  Szc— continued. 


Formula. 

Name. 

Solubility. 

C12H18Fe20,2 

C,H,;PbO, 

C4H6Ca04+jcAq 
C2H3Li02+2Aq 

C4H„Mg04+4Aq 
C4H6Mn04+4Aq 
C4H6Hg204 

C4H6Hg04 

c,  7  n,,,  mo,. 

U?H402 
C4H9N104+6Aq 

C2H3K02 
C2iI:,Ag02 

Acetate  of  iron  (ic) 

i>       lead    . . 
n  calcium 
»  lithium 

.,  magnesium 
„        manganese . . 
mercury  (ous) 

„  (ic) 

„        morphine   . . 

nickel 
>.  nlcotin 
n       potassium  . . 

,,  quinine 

,<       silver  ..  .. 

Soluble  in  water  and  in  alcohol ;  insoluble  in 
_  chloroform  and  in  ether. 

Soluble  in  water  and  in  alcohol ;  insoluble  in  ether 
Soluble  in  water,  less  soluble  in  alcohol 

in  etherWnter  ^    aIcoho1 ;  BParlngly  soluble 
Soluble  in  water  and  in  alcohol. 

Sparingly  soluble  in  cold','  soluble  in  hot.  water 
(with  decom.)  ;  insoluble  in  alcohol. 

Soluble  in  water;  decomposed  by  alcohol  and 
by  ether. 

Soluble  in  water,  in  alcohol,  and  in  chloroform. 

Soluble  in  water;  insoluble  in  alcohol. 

*       111  w.iiu,  in  aicoiioi,  and  in  ether. 
Soluble  in  water,  alcohol,  acetic  acid,  but  In- 

soluble  In  ether. 
Soluble  in  water  and  in  alcohol. 

Soluble!  in  water,  readily  soluble  in  cyanide  of 
potassium, 

A  Dictionary  of  the  Solubilities,  &c. — contimied. 


Formula. 

Name. 

Solubility. 

C2H3Na02+3Aq 

C4H6Sr04  +  xAci 

C2iH.,oN20.>. 
-  C2H402 
C4H0SnO4 
C8H12Sn08 

CoHH0<U20) 
C4HcZn04  +  3Aci 

r  r-T  o 
NH3 

Acetate  of  sodium 

„       strontium  . . 

„       strychnine  . . 

„       tin  (ons) 

,.  Oc)  .. 
„  titanium 
„  uranium 
„  zinc 
Albumen  (soluble  mo- 

difi  cation). 
Albumen  (insoluble  mo- 
diiication). 

Antimoniates      . . 

Soluble  in  water,  alcohol,  and  boihng  creosote ; 

insoluble  in  ether. 
Soluble  in  water  and  in  alcohol;  insoluble  in 

creosote. 
Soluble  in  water  and  in  alcohol. 

Soluble  in  water ;  insoluble  In  alcohol. 
Soluble  in  water. 

Soluble  in  water  and  in  alcohol. 
Soluble  In  alcohol,  in  water,  and  m  creosote. 
Soluble  in  water;  insoluble  in  alcohol  and  in 
ether. 

Insoluble  in  water,  in  alcohol,  and  in  ether; 
soluble  in  warm  acetic,  tartaric,  and  phos- 
phoric acids. 

Soluble  in  wood-spirit,  chloroform,  ether,  naphtha, 
benzin,  water,  fee.  (see  Alcohol  Tables). 

Soluble  in  water  (see  Sp.  Gr.  Tables). 

Nearly  all  insoluble,  or  very  slightly  soluble  in 
water. 

A  Dictionary  op  the  Solubilities,  kc.-continued. 


Formal  a. 


BH3O3 


HBrOa 
A.l2Br80ifl 
(Nft.()BrO., 
BaBr206+Aq 
CdBr206  +  Aq 
CaBr206+Aq 

Cr2Br6018 
CoBrO«+6Aq 
CuBra06+5Aq 
FeaBr801? 
PbBr206+Aq 


Name. 


Arseniates 


Benzoates 

Boric  acid 
Borates  .. 


Bromic  acid  

Broraate  of  aluminium 
ammonium 
barium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron  (ic) 
lead  . . 


Solubility. 

Nearly  all  insoluble,  or  nearly  insoluble  in 
water  Arseniates  of  potassium  and  sodium 
are  soluble. 

Nearly  all  soluble  in  water;  benzoate  of  silver 

is  sparingly  soluble. 
Soluble  in  water  (especially  if  hot)  and  in  alcohol. 
AU  the  borates,  except  those  of  the  alkali  metals 

and  ammonium,  are  difficultly  soluble  in  water 

and  insoluble,  or  nearly  insoluble,  in  alcohol:' 

soluble  in  boric  acid. 
Soluble  in  water,  decomposed  by  alcohol  and  ether, 
ooluole  in  water. 


Soluble  in  ]"l  part  of  cold  water. 
Soluble  in  water. 

Soluble  in  water  and  in  ammonia  water. 
Soluble  in  water. 


A  Dictionary  or  the  Solubilities,  &c. — continued. 


Formula. 


LiBr03 
MgBr.,0,;  +  6Aq 
Hg,Br2O0 

HgBr2O0  +  2Aq 

NiBr2Os  +  6Aq 
KBr03 


AgBr03 

NaBr03 
SrBr.,0,i  +  Aq 
ZnBr2Otf  +  6Aq 
Br2 

AUBtv, 
NlliBr 
SbBr3 
AsBr3 


Name. 


Bromate  of  lithium 

,,  magnesium 
„        mercury  (ous) 

„  (ic) 

„  nickel 

„        potassium  . . 

„  silver 

,,  sodium 

„        strontium  . . 

„  zinc 


Solubility. 


Bromine  . 


Bromide  of  aluminium 
„  ammonium 
„        antimony  . . 
„  arsenic 


Soluble  in  water. 
Soluble  in  1-4  part  water  at  15°. 
insoluble  in  water,  but  decomposed  when  boiled 
with  it. 

Soluble  in  650  parts  of  cold  and  in  G4  parts  of 

boiling  water. 
Soluble  in  3-58  parts  of  cold  water. 
Soluble  in  15-2  parts  of  water  at  15°;  much 

more  soluble  at  100°;  insoluble  in  absolute 

alcohol. 

Insoluble  in  water  and  in  nitric  acid;  soluble  in 

ammonia. 
Soluble  in  2-7  parts  of  water  at  15°. 
Soluble  in  3  parts  of  cold  water. 
Soluble  in  water..  * 

Soluble  in  33-3  parts  of  water  at  15°,  in  alcohol, 

in  ether,  In  CS2 ;  insoluble  in  benzine. 
Soluble  in  water  and  in  alcohol. 
Soluble  in  water ;  sparingly  soluble  in  alcohol. 
I  lecomposed  by  water. 


A  Dictionary  of  the  Solubilities,  kc— continued. 


Formula. 

Namo. 

BaBr2+2Aq 
BiBr3 
BBr. 
CdBra 

Bromide  of  barium 

„        bismuth    . . 

ii  boron 

„        cadmium  . . 

C'aBrg 

„  calcium 

CoBr, 
Cu2Br2 

„  cobalt 

,,        copper  (ous) 

CuBro  +  sAq 
AnBrs 

PbBr2 

»  (ic) 
gold    ..  .. 
„         Iron  (Ic)    . . 
„        lead    . .    . . 

LIBr 

„  lithium 

MgBr2+6Aq 
MnBra 

„  magnesium 
,,  manganese 

Soluble  in  water  and  In  alcohol. 
Decomposed  by  water. 

M  I) 

Soluble  in  water,  in  alcohol,  in  ether,  and  in 
wood-spiri  t. 

Soluble  in  -SO  part  of  water  at  0°:  in  -32  purl  at 
105°.  y 

Soluble  in  water,  in  alcohol,  and  in  ether. 

Soluble  in  hydrochloric  and  hydrobroniic  acids; 
insoluble  in  water  and  in  sulphuric  acid; 
soluble  in  ammonia. 

Soluble  in  water. 

Soluble  In  water  and  in  ether. 

Soluble  in  water,  in  alcohol,  and  in  ether. 

Sparingly  soluble  in  boiling  water;  soluble  in 
hydrochloric,  nitric,  and  acetic  acids,  and  in 
solutions  of  ammonium  chloride  or  nitrate. 

Soluble  in  -70  part  of  water  at  0°,  and  in  -37 
part  at  103°. 

Soluble  in  water  and  in  alcohol. 

Soluble  in  water. 


A  Dictionary  of  the  Solubilities,  &c— -continued. 


Hg2Br2 

HgBr2 

NiBro  +  3Aq 
KBr 

AgBr 


NaBr 
SrBr2 

SnBr2 
SnBr4 
ZnBr2 

C4H802 


Bromide  of  roercury(ous) 
(ic) 

,,  nickel 

„        potassium  . . 

„  silver 


sodium 
strontium 


tin  (ous) 

00 
zinc   . . 


Butyric  acid 
Butyrates . . 


Solubility. 


Insoluble  in  water  and  In  alcohol;  soluble  in 
mercurous  nitrate. 

Soluble  in  250  parts  of  cold,  and  in  25  parts  of 
boiling,  water ;  soluble  in  alcobol  and  in  ether. 

Soluble  in  water,  in  alcobol,  and  in  ether. 

Soluble  in  4  parts  of  cold,  and  in  1  part  of  boiling, 
water ;  soluble  in  alcobol. 

Insoluble  in  water ;  sparingly  soluble  in  am- 
monia; sparingly  soluble  in  KI,  KBr,  and 
some  other  solutions. 

Soluble  in  water ;  sparingly  soluble  in  alcohol. 

Soluble  in  water,  and  somewhat  soluble  in 
alcohol. 

Soluble  in  water, 
ii  •( 

Soluble  in  water,  in  alcohol,  in  ether,  in  ammonia, 

in  hydrochloric  and  acetic  acids. 
Soluble  in  alcohol,  in  water,  and  in  wood-spirit; 

soluble  in  ether. 
All  the  butyrates  are  soluble  in  water. 


A  Dictionary  of  the  Solubilities,  bc-continued. 


Formula. 


Ci0H160 
C6H^02 

C02 

BaC03 

BI203.C02 
CVICO3 


Name. 


Caffein   

Camphor  

Caproio  acid  

Caproatcs  

Carbamates   

Carbonic  anhydride  (li- 
quid). 

Carbonates  of  ammonium 
Carbonate  of  barium 

bismuth  . . 
»  cadmium.. 


SolnUlity. 


Soluble  ,n  hot  water,  in  alcohol,  and  sparingly 
so  ijblc  ,n  ether;  soluble  in  chloroform       g  7 

in  etber  -000  P?rtS  °f  Water  i  sohlWe  ln  alcohol, 
n  ether,  111  acetone,  and  in  benzine 

Soluble  in  water,  in  alcohol,  and  in  ether. 
Ctt»erMg'  K'  Ag  C«y).Ha,  S, 
°Tn  aShol.0f  ftmy1' bUty'' Qthi%  metl,y1  i  soIuble 

inCs'Ubo.ln?tWate7  S0,nble  in  "lcoho1-  ether, 
w2.  oil  of  turpentine. 

Soluble  in  water;  decomposed  in  boiling. 

Soluble  n  1202?  parts  of  water  at  15°;  soluble 

m  a  solution  of  carbonic  acid;  soluble  in 

amnionic  nitrate  and  choloride 
Insoluble  in  water;  soluble  in  ammonic  car- 

Inv^  in,Wft,P1';  soluble  In  solutions  or  al- 
kaline carbonates  and  in  some  ammonium  sails. 


A  Dictionary  of  the  Solubilities,  &c. — continued. 


Formula. 

Name. 

Solubility. 

C11CO3 

PbC03 

CaC03 

Li2C03 
MgC03+xAq 

M11CO3 
Hg2C03 

HgCOa 
NiC03+xAq 
K2C03 

KHCO3 

Na2C03 

Carbonate  of  copper    . . 

„          lead  . .    . . 

„          calcium  . . 

„         lithium   . . 
„  magnesium 

„  manganese 
„  mercury 
(ous). 
,,          mercury  (ic) 
„  nickel 
,,  potassium 

Bicarbonate  of  u 

Carbonate  of  sodium    . . 

Insoluble  in  water;  sparingly  soluble  in  car- 
bonic acid  water;  soluble  in  many  ammonium 
salts,  and  in  ammonia. 

Slightly  soluble  in  water;  soluble  in  ammonium 
salts. 

Slightly  soluble  in  carbonic  acid,  in  ammonium 
chloride,  and  in  some  potash  and  soda  salts. 

Difficultly  soluble  In  cold,  soluble  in  hot,  water. 

Slightly  soluble  in  water;  soluble  in  some  am- 
monium salts. 

Insoluble  in  water ;  soluble  in  ammonium  chloride. 

Decomposed  by  hot  water ;  soluble  in  ammonium 
chloride. 

Soluble  in  ammonium  chloride. 

Soluble  in  carbonate  and  in  chloride  of  ammonium. 

Soluble  in  about  1  part  of  water  at  ordinary  tem- 
perature; soluble  in  spirit. 

Soluble  in  3-5  parts  of  water  at  15°;  insoluble  in 
alcohol.  . 

Soluble  in  about  6  parts  of  water  at  15u;  in- 
soluble in  alcohol. 

A  Dictionary  of  the  Solubilities,  &c— continued. 


Formula. 


SrC03 
Znl  !Oo+Aq 

HCIO^ 
(NH4)C103 

BaClj06+Aq 

CaCl206+2Aq 
CoCUO,:  +  «A(| 
G'iiCl.,0„  +  oAq 

Fe2cT6Ola 
PbC|o06+Aq 
MgClS0g+6Aq 
Hg2d2Oa 

HgCljO,, 

NICljOe+BAq 
KCIO3 
Agaaa 


Name. 


Carbonate  of  strontium 
11  strychnine 
11  zinc 

Cellulose   


Chloric  acid  

Chlorate  of  ammonium 

„  barium 

calcium 
„  cobalt 
,,  copper.. 
„        iron  (ic) 
„        lend     ..  .. 

„  magnesium 

„        mercury  (oub) 

.,  (ic) 
„  nickel  . .  . . 
„  polassium  . . 
,,  silver 


Solubility. 


Soluble  in  ammonium  chloride. 
Soluble  in  carbonic  acid  water. 
Soluble  in  ammonium  chloride. 
Insoluble  in  water,  alcohol,  ether,  or  oils;  soluble 

in  solution  of  arnmonio-cupric  oxide. 
Soluble  in  water, 

(Explosive  if  kept);  soluble  in  water  and  in 
alcohol. 

Soluble  in  4  parts  of  cold  and  less  warm  water: 

insoluble  in  alcohol. 
Soluble  in  water  and  in  alcohol. 


Soluble  in  water;  the  basic  Fait  is  insoluble 
Soluble  in  water  ami  in  alcohol. 

There  is  a  soluble  and  an  insoluble  modification 
Soluble  in  about  -i  parts  of  cold  water 
Soluble  in  water  and  in  alcohol. 
Almost  the  least  Boluble  of  all  chlorati  s. 
Soluble  in  water  and  in  alcohol. 


A  Diction  art  of 


o 

o 
n 


Formula. 

NaC10<, 
SrCl20G  +  6Aq 
ZnCl.>0,)  +  6Aq 
HC1 

AloClfi 


Name. 

Chlorate  of  sodium 
>,  strontium 
zinc    . . 
Hydrochloric  acid  . . 

Chloride  of  aluminum 


NH.C1 


ammonium 
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Solubility. 


Soluble  in  water ;  somewhat  soluble  in  alcohol. 
Soluble  in  water,  soluble  in  alcohol. 
Soluble  in  water  and  in  alcohol. 

of  HOI)  Wat6r' alcoho1'  ether  (see  SP-  Gr-  Table 
Soluble  in  water,  alcohol,  and  ether. 


Sp.  Gr. 
at  15°. 
1-0072 
1-0360 
1-0733 
1-1125 
1-1537  : 


A12C16 
per  cent. 
1 
5 

.  10 
.  15 
.  20 


Sp.  Gr. 
at  15°. 
1-1967  .. 
1-2422  .. 
1-2905  .. 
1-3415  .. 


A12C16 
per  cent. 
..  25 
..  30 
..  35 
. .  40 


Soluble  in  about  2-8  parts  of  water  at  ordinary 
temperature;  soluble  in  alcohol;  insoluble  in 
ether  and  in  CS2. 


Sp.  Gr. 
at  15°. 
1-0032 
1-0158 
1-0303 


NHjCl 
per  cent. 

1 

5 

. .  10 


Sp.  Gr. 
nt  15°. 
1-0452 
1-0593 
1-0730 


NH4C1 
per  cent. 

. .  15 

. .  20 

..  25 
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Formula. 

Name. 

Solubility. 

SbCl3 
AsCl3 
BaCl2  +  2Aq 

Chloride  of  antimony  . . 
,,  arsenic 
„  barium 

Decomposed  by  water ;  soluble  in  alcohol  and  in 

sodium  chloride. 
Decomposed  by  much  water ;  soluble  in  alcohol 

and  in  ether. 
Soluble  in  water;  insoluble  in  alcohol. 

Sp.  Gr.          BaCI2       Sp.  Gr.  BaCl., 
at  15°.         per  cent.      at  15°.         per  cent. 
1-0092  ....      1          iM485  ..  15 
1:0458  ..     ..      5           1-2061  ..     ..  20 
1-0951  ..     ..     10           1-2702  ..     ..  25 

BiCl3 
CdC'l.2  +  2Aq 
CaG'l2  +  6Aq 

„  bismuth 
,,        cadmium  . . 
„  calcium 

Decomposed  by  water;  soluble  in  hydrochloric 
acid. 

Soluble  in  -7  part  of  water  at  20°;  soluble  in 
alcohol. 

Soluble  in  about  1-5  part  of  water  at  ordinary 
temperature;  soluble  in  alcohol. 

Sp.  Gr.          CaCl2       Sp.  Gr.  CaCl2 
'if  15°.         percent.      at,  15°.  percent. 
1 *00S5                  l           l • i woo  on 
1;0426  ..     ..      5           1-2330  ..     ..  25 
1-0SG9  ..     ..     10           1-287!)  ..     ..  30 
1-1336  ..     ..     15           1-3143  ..     ..  35 

A  Dictionary  op  tite  Solubilities,  &c— continued. 


Forranlfl. 

Name. 

Solubility. 

POCKET-BOOK. 

Cr2Cla 
CoCU 
Cu2Cl2 

CuCl2  +  Aq 

Chloride  of  chromium  (ic) 
cobalt  . .    . , 
copper  (ous) 

„  (ic).. 

Soluble  in  water  and  in  alcohol;  riolet  chloride 

of  chromium  is  insoluble  in  water 
Soluble  in  water,  in  alcohol,  and  sparingly  in 

ether.                                        *      B  3 
Insoluble  in  water;  sparingly  soluble  in  ether; 

soluble  in  strong  hydrochloric  acid,  in  am- 

monia,  and  in  sodium  chloride. 
Soluble  in  water,  in  alcohol,  and  in  ether. 

130  chemists' 

SP-  6r-                         Sp.  Gr. 
at  12-5°       Percent.       at  12-5°.  Percent 
••     ••    i»             1-176  ..  ./'so811 
1-111  ..     ..    20             1-247  ..     ..  3s 

AuCl3 

ICl 
FeClo 

Fe2Cl0 

gold    ..  ., 

ii        iodine  (ous) 
i>        iron  (ous)  ., 

.,   (ic)  .. 

Soluble  in  water,  in  alcohol,  in  ether,  and  in 

hydrochloric  acid. 
uuiuuil  in  waiLi,  in  aicoiioi,  and  in  ether 
Soluble  in  water  and  in  alcohol;  insoluble  in 

ether. 

Soluble  in  water,  in  alcohol,  and  in  ether. 
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Formula. 

Name. 

PbClo 

Chloride  of  lead    . . 

LiCl 

„  lithium 

MgCl2 

ii  magnesium 

MnCl2 

„  manganese 
>>        mercury  (ous) 

HgCI2 
NiCl2 

-  (ic) 
„        nickel . . 

PtClj 

,,        platinum  . . 

M 
o 
o 
« 

EH 
M 

o 
o 
Pi 

"cQ 
Eh 
CO 
kH 

a 

w 
H 

o 


Solubility. 


Sparingly  soluble  in  cold  (in  135  parts  at  12-5°  C.) 

soluble  in  hot,  water;  insoluble  in  alcohol. 
Intensely  deliquescent;  soluble  in  water,  alcohol 

anil  ether. 

Soluble  in  water  (in  1-8  at  15°  C);  soluble  in 
alcohol. 

Sp.  Gr.  MgOl,       Sp.  Gr. 

at  15°.  per  cent.  at  15° 
1-°084  ..  ..  1  i.178o 
1-0422  ..  ..  5  1-2274 
1-0859  ..  ..  10  l-27<)4 
1-1310  ..     ..     15  1-3340 


MgCl2 
per  cent. 
..  20 
..  25 
. .  30 
. .  35 


Soluble  m  water  (in  1-6  at  10°  C.)  and  In  alcohol. 

Insoluble  in  water,  in  alcohol,  and  in  ether- 
soluble,  with  decomposition,  in  warm  hydro- 
chloric acid  or  sodium  chloride;  soluble  in 
warm  nitrate  or  chloride  of  ammonium. 

Soluble  in  water,  in  alcohol,  and  in  ether 

l'rcshly  sublimed,  It  is  difficultly  soluble  in 

|  water;  soluble  in  alcohol. 

Soluble  in  water,  in  alcohol,  and  in  ether 


A  Dictionary  of 


Formula. 


KC1 


AgCl 
NaCl 


SrCl2  +  6Aq 
SnCl,  +  2Aq 

SnCl4 

ZnCl, 


Chloride  of  potassium  , 


silver  . . 
sodium 


strontium 
tin  (ous) 
.-  (ic) 
zinc    . . 


Solubilities,  &o. — continued. 


Solubility. 


Soluble  in  water  (in  3  parts  at  15°  C). 

Sp.  Gr.  KC1  Sp.  Gr.  KCI 

at  15°.         per  cent,  at  15°.  per  cent. 

1'0065  ....      1  1-1004  ..15 

1-0325  ..     ..      5  1-1361  ..  20 

1-0658  ..    ..    10  1-1723  ..  24-9 

Soluble  in  alcohol ;  insoluble  in  etber  and  in  CS2. 

Insoluble  in  water;  soluble  in  ammonia,  in 
alkaline  chlorides  and  hyposulphites ;  soluble 
in  strong  hydrochloric  acid,(spar.)  in  glycerine. 

100  parts  of  water  dissolve  about  36  parts  of 
it  at  all  temperatures ;  soluble  in  alcohol ;  in- 
soluble in  ether  and  in  hydrochloric  acid. 

Soluble  in  water;  soluble  in  alcohol. 

Soluble  in  water,  alcohol,  and  hydrochloric  acid. 

Soluble  in  water ;  soluble  in  alcohol. 

Soluble  in  water. 

Sp.  Gr.  ZnClo?  Sp.  Gr.  ZnCl2? 

at  19-5°.  percent.  at  19-5°.  percent. 

1-011  ..  ..      2  1-307  ..  ..  50 

1-115  ..  ..    20  1-425  ..  ..  64 

1-236  ..  ..    40  1-598  ..  ..  18 
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Formula. 

Name. 

Solubility. 

o 
a 

C3 
i 

En 

a 
M 
o 
o 

'co 
c-i 

CO 

?! 

a 

H2CrO., 

Cbloroplatiuates  (double 
chlorides  of  platinum). 

Chloroplatinates  of  allylamine,  tetraUylamin, 
aluminium,  ammonium,  amylamine,  diamy- 
lamine,  anilin,  atropin,  barium,  bromaniljji, 
butylamin,  caffein,    chloramlin,  cinchonin, 
codeln,  collidin,  coniiu,  creatinin,  cyananllin. 
ethylamin,  diethylamin,  triethylamin,  ethyl- 
anihn,  ethylnicotin,  ethylquinine,  ethylstrych- 
nfne,  guanine,  lithium,  lutidin,  magnesium 
methylamine,   dimethylamine,  meihylaiiilin' 
methyletbylanilin,  niethylnicotin,  naphthyl- 
amlne,    nicotine,    nilraniline,  octylamiiie, 
picolin,  piperidin,   potassium,  propylamine! 
pyridin,  quinine,  sodium,  zinc,  silver  are 
soluble,  or  sparingly  soluble,  in  water. 

Soluble  in  water,  In  alcohol,  and  in  ether 

The  following  are  soluble  in  water Chromates 
of  Am,  Co,  Ca,  Cu,  Mg,  Mn,  Hg"  (sparingly), 
Ni,  K,  Na,  Sr  (sparingly),  Zn. 

file  following  are  insoluble  in  water :— Chrom- 
ates of  Al,  Sb,  Ba,  Hi,  Cr,  lie,  Feiy,  Pb,  Ilg' 
Ag,  &c. 

c 

Chromates 

CO 
CO 

!-< 
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Formula,. 

Name. 

Cinchonidine 

C20H24N2O 

Cinchonine    . . 

C0H8O2 

Ciimamlc  acid     . .    . . 

Citraconic  acid 

Citrates  . . 

C8H15N 

Conlin  or  Conine  . .    . . 

C8H10O2 

Solubility. 


Nearly  insoluble  in  water;  soluble  in  alcobol 

and  in  etber. 
Sparingly  soluble  in  boiling  water;  soluble  in 

hot  alcobol,  in  chloroform  (sparingly),  and  in 

acids;  insoluble  in  ether. 
Sparingly  soluble  in  cold;  soluble  in  hot  water; 

soluble  in  alcohol  and  in  ether. 
Cinnamates  of  Al,  Am,  Ba,  Ca,  K,  Na,  Zn,  Mn, 

Mg  are  soluble  in  hot  water. 
The  following  are  insoluble :— Cinnamates  of 

Cd,  Co,  Ni,  Pb,  Ag,  Cu  (decomposed). 
Many  cinnamates  are  soluble  in  alcohol. 
Soluble  in  water,  in  alcohol,  and  in  ether. 
The  following  are  soluble  in  water: — Citraco- 

riates  or  Ba,  Pb,  Ca,  Ni,  Mg,  K,  Ag,  Na,  Sr. 
Soluble  in  water,  in  alcohol,  and  in  ether. 
Most  of  the  citrates  are  soluble  in  water. 
Sparingly  soluble  in  water;  soluble  in  alcohol, 

ether,  oils. 

Insoluble  in  water;  soluble  in  alcohol,  ether, 
and  alkalies. 
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Formula. 


Name. 


C9H(i02 
KCyO 


GST 
C6H100S 


c2iir240i3 

(C«He)a 


Creosote   

Cumarin  

Cyanate  of  potassium 

Cyanides       . . 

Cyanogen     . . 

Dextrin  

Digitalln  , 

Elaidatca     . . 

Ksculin  

Essential  oils  . .  .. 

Ethyl   

Ethylamine  (mono-,  di 
and  tri-). 


Solubility. 


Sparingly  soluble  in  water;  soluble  in  alcohol, 
ether.  ' 

Soluble  in  hot  water  and  in  alcohol 

Soluble  in  water;  insoluble  in  cold  absolute 
alcohol;  soluble  in  hot  spirit  of  82  per  cent 

The  cyanides  of  the  alkalies  are  soluble  in 
water;  the  cyanides  of  the  alkaline  earths 
and  of  Jig"  are  soluble;  all  others  are  in- 
soluble (Gerhardt). 

Absorbed  by  water,  alcohol,  and  ether 

Soluble  in  hot  water;  insoluble  in  alcohol 

Sparingly  soluble  in  water;  soluble  in  alcohol. 

the  metallic  elaidates,  except  those  of  the 
alkalies,  are  insoluble  in  water,  but  decom- 

^  posed  by  excess. 

Soluble  in  hot  water  and  hot  alcohol 

Are  generally  a  little  soluble  in  water,  and 
soluble  in  alcohol  and  in  ether 

Insoluble  In  water;  soluble  In  alcohol 

Soluble  in  water  and  acids. 
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Formula. 


C8H„N 

C2H4 
C2H7P04 


C2HBS04 


nfiFe2Cy12 


Name. 


Ethylanilin  

Ethylene   

Ethyl-phosphoric  acid. . 
Ethyl  phosphates. .  .. 

Ethylsulphuric  acid  . . 
Elhylsulphate  of  barium 

Ethylsulphates    . . 

Fats   .  .  . 


Ferrates  . 


Ferricyanbydric  acid 
Ferricyanides 


Solubility. 


Soluble  in  alcohol. 

Sparingly  soluble  in  water,  alcohol,  ether. 

Soluble  in  water,  alcohol,  ether. 

Soluble:  Am,  Ba,  Ou,  Fe,  Mg,  Mn,  Ni,  Pt,  K, 

Na.  Insoluble:  Pb,  Ca  (sparingly  soluble),  Ag 
Soluble  in  water  and  in  alcohol. 
Soluble  in  water;  insoluble  in  cold  absolut- 

alcohol. 

Soluble  in  water,  especially  if  hot.  Only  the 
Am.  suit  is  soluble  in  ether. 

A  trace  only  of  natural  fats  dissolve-  in  water; 
sparingly  soluble  in  alcohol ;  soluble  in  ether, 
naphtha,  benzin. 

All  the  ferrates,  except  those  of  the  alkalies,  are 
insoluble  in  water. 

Soluble  in  water  and  in  alcohol. 

The  ferricyanides  of  metals,  the  oxides  of  which 
are  soluble  in  ammonia,  are  themselves  soluble 
in  solutions  of  ammonia  and  potash  (Reynoso). 

The  following  are  soluble  in  water :— Ferri- 
cyanides of  quinine,  Am.Ba,  Ca,  Pb  (slightly) 
Mg,  K,  Na. 
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M 
o 
o 
es 
i 

E-t 

w 
a 
o 
o 

Ph 


g 
n 
o 


I- 


H4FeC'yG 


IIF1 

A1,F1. 

NH.,F1 

BaFl2 
B1F13 

CaFI2 

Cr2Ff8 
CoFl2+2Aq 

C2FI2 

CuFl2 
FeFl2  +  xAf[ 


Ferrocyanhydric  acid 
Ferrocyanides 


Fluoliorates 


Fluorhydric  acid 


Finer 


de  of  aluminium 
ammonium 
barium 
bismuth 
calcium 
chromium  . . 
cobalt 

copper  (ous) 
Iron  (ous)  . , 


Solubility. 


Soluble  in  water  and  in  alcohol;  insoluble  in 
ether. 

Ferrocyanides  of  Am,  Ba,  Ca,  Mg,  K,  Na,  Sr  are 
soluble. 

Those  of  Al,  Bi,  Co,  Cu,  Fe,  Pb,  Mn,  Ni,  Ag, 
Sn,  Zn  are  insoluble;  many  of  the  latter  are 
soluble  in  ammonia. 

Fluoborates  of  K,  Na,  Am,  Mg,  Cu,  Ba  are 
soluble  in  water. 

Soluble  in  water  and  in  alcohol. 

Insoluble  in  water  and  in  acids. 

Soluble  in  water;  sparingly  soluble  in  alcohol. 

Sparingly  soluble  in  water ;  soluble  in  acids. 

Soluble  in  water;  decomposed  by  evaporation. 

Slightly  soluble  in  water  (1  in  26923). 

Soluble  in  water. 

Slightly  soluble  in  water;  more  soluble  in  IIF1 
insoluble  in  water  or  in  HFI. 
Difficultly  soluble  in  a  small  quantily  of  water 
Very  difficultly  soluble  in  water;   soluble  in 
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Formula. 

Name. 

Solubility. 

138          chemists'  pocket-book. 

Fe2FI6 
PbFI2 

LiFl 
MgFl2 
Mn2Fic 

Hg2Fl2 

HgFl2 
NiFl2 
1'tFL 
KFl 
SiFl4 

AgFl 
NaFl 

SnFl2 
ZuFl2 

Fluoride  of  iron  (ic)    . . 
ii        lead   . . 

11  lithium 
i,  magnesium 
ii  manganese 

(ic). 
•i  mercury 

(ous). 
ii        mercury  (ic) 
ii  nickel 
ii        platinum  (ic) 
ii        potassium  . . 
ii  silicon 

ii        silver . . 
ii  sodium 

•i        tin  (ous)   . . 
ii        zinc   . .    . . 

Soluble  in  water. 

Very  slightly  soluble  in  water;  soluble  in  hydro- 
chloric and  nitric  acids. 
Sparingly  soluble  in  water. 
Insoluble  in  water;  nearly  insoluble  in  acids. 
Soluble  in  small  quantity  of  water. 

Insoluble  in  water. 

Soluble  in  water  (decomposed  ?) 
Slightly  soluble  in  water;" soluble  in  HF 
boluble  m  water;  decomposed  if  hot 
bo  uWe  in  water;  sparingly  soluble  in  alcohol, 
boluble  in  water,  with  decomposition;  soluble  in 
alcohol  and  in  ether. 

iSolnlilp  in  ti'Dtor 
uvavawil,  ill  ii  •LLtrT. 

Soluble  in  water  (equally  in  cold  as  in  hot): 
msoluble  in  alcohol.  " 
Soluble  in  water. 

Sparingly  soluble  in  water;  soluble  in  acids  and 
in  ammonia. 
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« 

o 
o 
« 
i 

E-i 

W 
\A 
g 
o 
d) 

"03 

Eh 
09 
1 — 1 

a 

w 
a 

o 


CI 

-co 


C7H606 
C27H22O17 

0,H80, 

C12H220ll 


Fluosilicatea 

Fumaratea 
Gallic  acid 
Gallatea  . . 


Gallolannic  acid 
Gallotannates 


Glucose  ..  .. 
Gluten  ..  .. 
Glycerine  . , 
Gum  arable  (arabin) 


Solubility. 


The  fiuosllicates  of  Al,  Am,  Cd,  Co,  O,  Fe,  Pb 

On,  Mn,  Mg,  Na  (sparingly),  Zn,  are  soluble; 

tbose  ot  Li,  K,  Hg',  Ba,  Ca,  are  insoluble,  or 

sparingly  soluble. 
Many  are  soluble  in  water,  none  in  strong 

alcohol. 

Soluble  in  water  (1  in  100  cold— 1  in  3  hot)- 

soluble  in  alcohol ;  less  soluble  in  ether. 
Insoluble,  except  those  of  the  alkalies;  soluble 

in  alcohol;  sparingly  soluble  in  ether. 
Soluble  in  water,  in  alcohol,  and  in  ether. 
Those  of  Am,  aniline,  Ca,  K,  Na,  are  soluble  in 

water ;  those  of  Sb,  Ba,  Cd,  Cu,  Felv,  Pb,  Zn 

are  insoluble  or  sparingly  soluble. 
Soluble  in  hot  water  and  in  alcohol;  insoluble  in 

ether. 

Nearly  insoluble   in   water;    soluble  in  hot 
alcohol. 

water  and  in  alcohol;  insoluble  in 


Soluble  in 

ether. 
Soluble  in 

eiher. 


water;  insoluble  in  alcohol  and  in 
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Formula. 

Name. 

Solubility. 

— 

Hippurates   . . 

The  acid  is  soluble  in  hot  water  and  in  alcohol 

insoluble  in  ether. 
All  the  hippurates  (except  of  ferricum)  are 

soluble  in  hot  water,  many  of  them  in  hot 

alcohol. 
Vide  oxides. 

100  volumes  of  water  at  18°  absorb  4-6  volumes 
of  it;  100  volumes  of  alcohol  (-8-1  sp  ar  ) 
absorb  5-1  volumes  of  it  at  18°. 

The  acid  is  soluble  in  water  and  in  alcohol  •  all 
the  salts  are  soluble  in  water. 

The  acid  is  soluble  in  water;  decomposed  by 
boiling.  All  the  normal  salts  are  soluble  in 
water,  but  insoluble  or  sparingly  soluble  in 
alcohol. 

Insoluble  in  water,  alcohol,  ether;  soluble  in 

fuming  sulphuric  acid. 
Soluble    in    water;    insoluble    in  absolute 

alcohol. 

The  metallic  iodates,  except  those  of  the  alkalies 
are  insoluble  in  water,  and  all  are  insoluble  in 
alcohol. 

Hydrates       ..  ., 

H2 

Hydrogen 

_ 

C8H61TO 

Hypophosphites  . .    . . 

Hyposulphates  (thiosul- 
phates). 

Indigo  (blue) . . 

Iodates  . .    . . 

mama 
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Formnla.  Heme. 

Solubility. 

HI 
Alois 
NH4I 
Sbl3 
Asl3 

Bal2 
Bil. j 
Cdla 
Cal., 
Crof, 
Col2 
Cu2l2 

CuU 
Auf 

FeI2  +  4Aq 

Pbla 

Hydriodic  acid     . . 

Iodide  of  aluminium  .. 
„      ammonium  . . 
„  antimony 
„      arsenic  . .    . . 

,,      barium  . . 
„     bismuth . . 
,,  cadmium 
,,      calcium  . . 
„      chromium  (ic) 
„      cobalt    . . 
„      copper  (ous)  . . 

„     (ic)  .. 
„      gold  (ous)    . . 

„      iron  (ous) 
„        „      (ic)  .. 
„      lead      . .    . . 

Soluble  in  water  and  in  alcobol. 
Soluble  in  water. 
Soluble  in  water  and  in  alcobol. 
Decomposed  by  water. 

Soluble  in  a  large  quantity  of  water  (a  small 
quantity  decomposes  it) ;    soluble  in  hot 
alcobol. 

Soluble  in  water  and  in  alcobol. 
Decomposed  by  water. 

Soluble  in  water,  alcobol,  in  boiling  etber  (spar.). 
Soluble  in  water  and  in  absolute  alcobol. 
Soluble  in  water. 
Soluble  in  water  and  in  alcobol. 
Insoluble  in  water  and  in  alcohol:  soluble  in 
KI. 

Soluble  in  water. 

Insoluble  in  cold,  decomposed  by  hot  water  and 
by  alcobol. 

Soluble  in  water,  in  alcohol, and  in  glycerine. 
Soluble  in  water. 

Soluble  in  water,  especially  if  hot. 
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Formula. 

Name. 

Solubility. 

Lil 
Mgl2 

Mnl2 
Hg2I2 
Hgl2 

NiI2  +  6Aq 
Pdl2 

Ptl2 
PfcLi 
KI 

Agl 

Nal 
Srl2 

S~l2 
Znl2 

Iodide  of  lithium  . .    . . 
„      magnesium  . . 

u      manganese   . . 
ii      mercury  (ous) 
»           ii  (io) 

„      nickel    . .    . . 
„  palladium 

>,      platinum  (ous) 
(ic) 

potassium 

ii  silver 

i,      sodium  . . 
„  strontium 
ii      sulphur  . , 
i,      tin  (ous) 

(ic)  ..  .. 
■i  zinc 

Soluble  in  water. 

Soluble  in  water;  partially  decomposed  in  eva- 
poration. 
Soluble  in  water. 

Insoluble  in  water;  soluble  in  ether 

Insoluble  in  water;  soluble  in  alcofiol,  glycerine 

KI,  and  many  other  salts. 
Soluble  in  water. 

Insoluble  in  water,  alcohol,  ether,  or  KI;  soluble 

m  annnunia  (with  decomposition) 
Insoluble  in  water;  decomposed  by  in  KI 
Insoluble  in  water;  sparingly  soluble  in  alcohol. 
Soluble  in  water  (l  in  -7  at  1C°  C),  alcohol 

glycerine.  * 

IUM)4Ubin in  ,w?!er  and  nearty  ^soluble  in 

JXH4HO;  soluble  in  KCI,  NaCl  (cone), 
boluble  m  water  and  in  alcohol. 
Soluble  in  water. 

Insoluble  in  water;  decomposed  by  alcohol. 
Sparingly  soluble  in  water. 
Decomposed  by  water;  soluble  in  alcohol. 
Soluble  in  water  and  in  alcohol. 
-  _ 

A  DlCTIOXABT  OF  THE  SOLUBIItlTIES.  &C.  ^ 

Formula. 

Name. 

Solubility. 

Fe 
C4H908 

Iron  

Tsotfirtfirin 

Itaconates 

VT«te?  7  ,by  C,oId  concentrnted  nitric  acid  : 
dissolved  by  the  dilute  acid,  as  by  dilute 
nlpburlo  and  hydrochloric  acids;  soluble  in 
WUj04  with   precipitate  of  Cu;  soluble  in 

qoh,hi^n0lUl/°nS  °f the  alka,ine  "icarbonates. 
Soluble  in  water  and  in  alcohol 

The  acid  is  soluble  in  water,  in  alcohol,  and  in 

Most  of  fZ ^Vfe  SaltS- are  in  Be°ernl  »l»We. 
» L/i     ,m*llc  q«inates  are  soluble  in 
water  but  insoluble  in  absolute  alcohol. 

lather          Wate''5  S°'Uble  in  aIcoho1  an[1 
Most  of  the  lactates  are  difficnlt.lv  soluhlp  in 
col;  water  and  in  alcohol , a ?!  1 

«'|,ta^IO';  "Ut  ,n  Bpne,al  **** 
watet  dissolves  them  readily-  they  are  all 

absolutely  insoluble  In  ether  7 

ho  uble  In  alcohol  and  in  el  her 

HCIothIso''  "itriC  ftddi  feebIy  attacI<ed  l,y 

CsH808 

Kinates,  or  Quinales  .. 
Lactic  acid    . .  . 

C,2H2102 
Pb 

Laurie  acid  . . 

A  Dictionary 


Solubilities,  &c. — continued. 


Solubility. 


Soluble  in  dilute  acids ;  difficultly  soluble  in 
concentrated  H2S04.  Most  of  its  salts  are 
soluble. 

Soluble  in  water,  spirit,  and  eiher. 

Most  malatcs  are  soluble  in  water;  only  a  few 
are  soluble  in  alcohol;  the  latter  dissolve  in 
nitric  acid. 

Soluble  in  water,  alcohol,  i  ther. 

The  metallic  maleates,  except  those  of  Pb,  Ag, 
and  Cti,  are  generally  soluble  in  water;  the 
alkaline  maleates  are  soluble  in  water,  in- 
soluble in  alcohol. 

Soluble  in  hot  water  and  hot  alcohol;  insoluble 
in  ether. 

The  normal  alkaline  margarates  are  soluble  in 
warm  water  and  in  warm  alcohol ;  they  are 
almost  insoluble  in  ether.  The  alkaline  earthy 
and  earthy  sails  are  insoluble  in  water  or 
ether,  and  many  of  them  are  insoluble  in 
alcohol. 


A  Dictionary  of  tiie  Solubilities,  &c. — continued. 


Formula. 

Name. 

Solubility. 

Hg 

P.  r,  n„ 

CioHi«Na 

Molybdophosphate  of 
ammonium. 

Naphtha  (mineral) 

Insoluble  in  water;  scarcely  acted  on  by  HC1 
(even  if  hot  and  concentrated) ;  attacked  by 
warm  dilute  nitric  acid,  and  by  the  concen- 
trated acid  in  the  cold. 

Sparingly  soluble  in  water;  soluble  in  hot  solu- 
tions of  many  salts  (NH.(),SO.t,  KC1,  MgS04, 
NaCI,  alkalies,  &c).  The  "presence  of  excess 
of  amnionic  molybdate  renders  it  insoluble 
even  in  acids. 

Except  the  Am.  salt,  all  are  insoluble,  or  diffi- 
cultly soluble,  in  water.  The  alkaline  molyb- 
dates  and  magnesic  molybdate  are  soluble. 

Insoluble  In  water ;  soluble  in  alcohol,  ether,  or 
oils. 

Insoluble  in  water;  soluble  in  alcohol,  ether, 
CS2,  &c. 

Soluble  in  all  proportions  in  water,  alcohol,  or 
ether;  It  forms  salts  generally  soluble  in 
water  and  in  alcohol,  Insoluble  hi  ether. 

A  Dictionary  of 


Formula. 

Name. 

■boo: 

& 
w 

o 
o 

p-i 

lISTS' 

C6H6N02 

CHEM 

Nitroprussides     . .  . 

Cj  8H3.1O2 

— 


Solubilities,  &c. — continued. 


Solubility. 


All  nitrates,  except  some  basic  salts,  are  soluble 
in  water. 

The  following  are  among  those  soluble  in  alcohol : 
—Nitrates  of  Al,  Am,  Cd,  Co,  Cu,  Be,  Ca,  Li,  Mg, 
Mn,  Ag,  Ur,  Zn.  The  following  are  insoluble 
in  absolute  alcohol: — Nitrates  of  Pb,  Ni,  K, 
Na,  Sr. 

All  the  normal  nitrites,  except  nitrite  of  silver, 
are  soluble  in  water,  but  as  a  rule  less  soluble 
than  the  nitrates. 

Nearly  Insoluble  In  all  known  solvents. 

Almost  insoluble  in  water;  soluble  in  alcohol 
and  ether ;  soluble  in  warm  concentrated  nitric 
and  sulphuric  acids. 

The  following  are  soluble: — The  acid,  nitro- 
prussides of  Am,  Ba,  Ca,  Pb,  K,  Na.  The 
following  are  insoluble: — Nitroprussides  of  Cu, 
Ni,  Co,  Fe\  Ag,  Zn  (in  cold). 

Insoluble  in  water;  soluble  in  alcohol,  ether, 
oils,  and  creosote. 
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Formula. 


Name. 


O 

O 
« 
l 

<3 


Olcates 


c2H2°i+2Aq     Oxalic  acid 


A12C6012 
(-VH.I)2C,0,  +  Af, 

BaC20,  +  Aq 

Bi2C(i012  +  15Aq 

CdC20.,  +  2Aq 

Cr2G,.,012 
CoC20.,  +  2Ar| 


Oxalate  of  aluminium  . 

>>  ammonium 

..  aniline 

»  barium 

„  bismuth    . , 

1 1  cadmium  . . 

.»  chromium  . . 

n  cobalt  . .    , . 


e  Solubilities,  &c- continued. 


Solubility. 


Thn??h?a/.aIkalineoleatesaresoluWe  ^  water 

0  ?  thP  ,1 I  nr  metalUo  and  the  acid  salts 

01  the  alkalies,  are  insoluble.    As  a  general 

SOsolnblPiUinWHer  and.  in  alcoho1;  difficultly 
in  acWs  AU  ltS  SaIts  are  sol«W« 

Soluble  in  water;  insoluble  in  alcohol 

i'tfubl^toe;-h;erdifficu,^soluWe- 

'SPrenth'e^-E0'Uble  hl  W'ltCr;  taB0luMa  in  al™»°l 

^tr3ac/dnaWatflri  S0'"b,c  in  ™  acid  Md 
Insoluble  in  water,  alcohol,  or  ether:  soluble  in 
ammonia  and  in  acids  soiudic  m 

Soluble  in  water 
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CuC204+Aq 

FeC204+2Aq. 
Fe2CGOi2 

PbC204 

CaC204 

Li2C204 
MgC204  +  2Aq 
M11C9O4 


Hg2C204  +  Aq 

HgC204  +  Aq 

NiC204+2Aq 

C10H14N2- 
H2C204 


Name. 


Oxalate  of  copper  (ous) 

„       iron  (ous) 
..  (ic) 

„       lead    . . 

„  calcium 

„  lithium 
„  magnesium 
„       manganese . 

„       mercury  (ous) 

„       nickel . . 
nicotine 


Solubility. 


Soluble  in  ammonia  and  in  ammonium  carbonate. 
Insoluble  in  water ;  soluble  in  ammonia  and  in 

some  ammonium  salts. 
Insoluble  in  water. 

Insoluble  in  water,  soluble  in  oxalic  acid,  and 

in  other  acids. 
Insoluble  in  water,  in  alcohol,  and  in  hot  oxalic 

acid. 

Insoluble  in  water,  in  oxalic  and  acetic  acids ; 

soluble  in  other  acids. 
Soluble  in  water ;  insoluble  in  alcohol. 
Very  sparingly  soluble  iu  water  and  in  alcohol. 
Insoluble  in  water,  alcohol,  or  ether;  soluble  111 

the  mineral  acids  and  in  some  ammonium 

salts.  ,  .  , 

Insoluble  in  water,  alcohol,  or  ether;  sparingly 

soluble  in  ammonium  salts. 
Insoluble  in  water,  alcohol,  or  ether ;  soluble  m 

ammonium  salts. 
Insoluble  in  water ;  soluble  in  ammonia  and  in 

ammonium  salts. 
Soluble  In  water  and  in  alcohol ;  insoluble  m 

ether. 


A  Dictionaby  of  the  SOLUBILITIES,  &c— continued. 


FormrUa. 

Name. 

KoC^  +  Aq 
+  Aq 

H0C0O4 

Oxalate  of  potassium 
„  potassium 
(acid), 
quinine 

11  sodium 

SrC204 

1,  strontium 

SnC'^O., 

u        tin  (ous) 

ZnC20.,  +  2Ari 

„       zinc    . . 

A1203 

Oxide  of  aluminium 

AI203,  2Aq 

A1203,  3Aq 

Solubility. 


Soluble  in  water ;  insoluble  in  alcohol. 

Nearly  insoluble  in  water ;  soluble  in  hot  alcohol. 

Very  difficultly  soluble  in  water;  insoluble  in 
alcohol  or  ether. 

Insoluble  In  water;  moderately  soluble  in  am- 
monium salts. 

Very  sparingly  soluble  in  water  and  in  cold 
di  ute  acids;  soluble  in  caustic  potash 

Insoluble  in  water;  soluble  in  acids,  in  am- 
monia, and  sparingly  soluble  in  ammonium 

Corundum  Is  unacted  upon  by  acids  The 
Ignited  oxide  is  not  soluble  in  dilute  acids  but 

t  soluble  in  warm  Turning  HC1 

.Soluble  form.  The  solution  is  coagulated  by 
mineral  acids  and  by  most  organic  acids,  also 
by  many  sails. 

Insoluble  in  water;  soluble  in  potassio  and  sodic 
hydrates;  slightly  soluble  in  ammonia,  espe- 
cially in  the  absence  of  ammonium  salts. 


A  Dictionary  of  the  Solubilities,  &c. — continved. 


Sb,03 


BaO 


BaH202+SAq 


Oxide  of  antimony 


barium  . . 


Solubility. 


Sparingly  soluble  in  water,  best  in  boiling ; 
soluble  in  cold  solutions  of  (NH4)C1, 
(NH4)N03;  soluble  in  tartaric  and  acetic 
acids  and  in  HC1;  Insoluble  in  nitric  acid; 
insoluble  in  dilute,  but  soluble  in  concentrated, 
alkaline  solutions. 

The  bydrate  is  soluble  in  dilute  alkaline  solu- 
tions. 

Sparingly  soluble  in  water. 

Per  cent. 

Sp.  Gr.  of  BaO. 

1-6   30 

1-3   19 

1-03   2-6 

1-02   1-8 

1-01   -9 

Soluble  in  alcohol ;  insoluble  in  ether. 

The  hydrate  is  very  soluble,  especially  in  hot 
waler.  Most  of  the  salts  of  barium  are  in- 
soluble ;  but  all,  except  the  sulphate,  are 
soluble  in  dilute  HC1  and  HN03. 
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Solubilities,  &c— continued. 


Name. 


Bi203 

CdO 
CaO 

Cr203 
CraHaOa 


Oxide  of  bismuth  . . 


cadmium 


calcium  . . 


chromium 


Solubility. 


Wuble  in  water;  easily  soluble  in  those  acids 

salts  n,PICri  "  f0''mS  !0lnblF  salts'    M*t  01 
ijili  m   %  decomP°?e2  ^  water  with  precipi- 
tation of  an  insoluble  basic  salt,  which  is 
however,  soluble  in  HN03  or  HCi 

Insoluble  in  water  ;  very  soluble  in  ammonia. 

The  cadmium  salts  are  for  the  most  part  soluble 
ack™     *       iMOlUblC  SaltS  di^^ve  hi  dUute 

Soluble  in  about  150  parts  of  water  at  ordinary 
temperature,!  loss  soluble  in  hot  than  in  3 
,n  e,hVrir'T  if01"1''0  in  alcoho1'  ill80l^le 
glycerino!  S"g!U'  S0hUi0n  a,lU  iQ 

Insoluble  in  water;  insoluble  in  HC1  after 
strong  Ignition.  uc 

'soluble  in  water,  soluble  in 

When  w  i"  '8,1  !"'•  6eParated  on  boiling. 
When  „di  WMhed   [t  ,g  inso,uble  ;n  an- 
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Formula. 

Name. 

Solubility. 

CoO 
CoH202 

Cu20 
CuO 

AU2O 

Au203 

Oxide  of  cobalt    . .    . . 

C03O4,  Co203,  Co306, 
Co12019. 

Oxide  of  copper  (ous)  . . 
.,         ..      (lc)  •■ 

cold  ( ous")     , . 
>•  (ic) 

Insoluble  in  water;  soluble  in  acids;  soluble 

in  NH4CI  (?) 
The  hydrate  is  insoluble  in  water  and  in  caustic 

alkalies;  soluble  in  ammonia  and  in  some 

ammonia  salts. 
C03O4  is  insoluble  in  water  and  in  HC1 ;  soluble 

in  H9SO4.     Co306  and  Co]2Oio  when  by- 

drated  are  soluble  in  dilute  HU1  with  evolution 

of  CI ;  Cu203  (anhydrous)  is  soluble  in  boiling 

concentrated  HC1. 
Insoluble  in  water ;  soluble  in  acids. 

The  hydrate  is  soluble  in  acids,  in  ammonia,  and 

in  ammonium  salts. 
When  dried  the  hydrate  is  insoluble  in  water; 

the  hydrate  sometimes  dissolves ;  soluble  in 

aqua  regia. 

Insoluble  in  water  and  in  most  acids;  soluble 
in  HCl  and  in  aqua  regia;  when  precipitated 
it  is  soluble  in  boiling  alkalies. 

A  Dictionary  or  the  Solubilities,  &c— continued. 


Formula. 

Name. 

Solubility. 

FeO 
Fe203 
PbO 

Pb203 
Pb02 

u2o 

Oxide  of  iron  (ous) 
..         „  (ic) 

lead      , .    . . 

>»        n  (per) 

ii      lllhium  . .    . . 

Irjsoluble  in  water;  soluble  in  acids,  but  with 
difficulty,  after  ignition.     The   hydrate  is 
sohible  in  ammonia,  (NH..)C1,  and  (NH4) 

After  ignition  it  is  difficultly  soluble  in  acids, 
hut  most  freely  in  HC1.  The  hydrate  is 
nearly  insoluble  in  caustic  alkalies  and  in 
ammonia  or  ammonium  salts. 

Hot  entirely  insoluble  in  water;  soluble  In  acids 
—best  in  nitric  and  acetic  acids ;  soluble  in 
glycerine  to  some  extent,  in  warm  solutions  of 
(NH4)C1  or  (NHj)In03;  and  in  hot  caustic 
alkalies  ;  soluble  in  sugar. 

Insoluble  in  water;  dilute  acids  dissolve  out 
PbO. 

Insoluble  in  water*    rlppnmnnenrl         rt.xM    TTni  . 

Insoluble  in  moderately  strong'  nitric,  sul- 
phuric, or  acetic  acids. 
Soluble  in  water,  but  to  a  less  extent  than 
potash  and  soda;  sparingly  soluble  in  alcohol. 

A  Dictionary  of  the  Solubilities,  &c. — continued. 


Formula. 
MgO 

MnO 

Hg20 

HgO 
NiO 


Oxide  of  magnesium  . . 

„      manganese  . . 

Mn203,  Mn304,  Mn02 
Oxide  of  mercury  (ous) 


(ic)  .. 


nickel 


m2o3,  Ni305 


Solubility. 


Nearly  insoluble  in  water. 

The  hydrate  is  soluble  in  ammonia  water,  but 

not  in  potash. 
Oxides  on  exposure  to  air. 
Insoluble  in  water ;  easily  soluble  in  acids ; 

soluble  in  a  boiling  solution  of  XH4C1. 
The  oxides  dissolve  in  HC1  on  heating  with 

evolution  of  CI. 
Insoluble  in  water,  alcohol,  or  ether;  insoluble 

in  dilute  HC1  or  dilute  HN03 :  soluble  in 

(NH4)C1. 

Insoluble  in  water.  The  hydrate  is  insoluble  in 
water  and  in  ammonia. 

Insoluble  in  water ;  slowly  soluble  in  acids,  even 
after  Ignition.  The  hydrate  is  insoluble  m 
water,  but  soluble  in  acids,  ammonia,  or  am- 
monium carbonate,  also  in  boiling  V'NH4)C1. 

Ni203  is  not  known  in  the  hydra  ted  state ;  it  is 
soluble  in  acids  and  in  ammonia  with  reduc- 
tion to  protoxide.  NisOf,  is  unstable,  and 
dissolves  in  acids  wilh  evolution  of  CI. 
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Formula. 


Name. 


:o 
o 
— 


'-> 
z 


PtO 
K20 

Ag20 
Na20 
SrO 
SnO 

SnO, 


Oxide  of  platinum  (ous) 
i,  potassium 

ii  silver  . .  . . 
„  sodium  . .  . . 
,i  strontium 


tin  (ous). 


tin  (ic) 


Solubility. 


Soluble  in  sulphurous  and  in  concentrated  sul- 
phuric acids,  also  in  cold  HC1 

Soluble  in  water.  The  hydrate  is  soluble  in 
water  and  in  alcohol  j  sparingly  soluble  in 
ether  The  compounds  of  K  are  in  general  less 
soluble  than  those  of  Na. 

Slightly  soluble  in  water;  soluble  in  ammonia 
and  m  alkaline  hyposulphites,  chlorides,  and 
cyanides;  soluble  in  nitric  acid 

Soluble  in  water.  The  hydrate  is  soluble  in 
ether'  alcoho1'  and  sParingly  soluble  in 

Sparingly  soluble  in  water;  very  sparingly 
soluble  in  alcohol;  and  insoluble  in  ether, 
ihe  hydrate  is  also  soluble  In  water 

insoluble  in  water;  soluble  in  acids;  insoluble 
in  dilute  alkaline  solutions.  The  hydrate  is 
soluble  in  dilute  alkalies,  but  insoluble  in 
ammonia. 

Insoluble  in  water,  acids,  or  alkalies.  The 
ordinary  hydrate  is  soluble  in  acids  and  in 
alkalies.  Metastunnlc  acid  is  insoluble  or 
sparingly  soluble  In  acids. 
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Formula. 

Name. 

Solubility. 

ZnO 
C6H0HO 

Oxide  of  zinc  

Oxybrornides  arid  oxy- 
iodides. 

Plionio    acid  (carbolic 
acid). 

Insoluble  in  water;  soluble  in  acids  even  after 
ignition.  The  hydrate  is  soluble  in  alkalies 
and  in  ammonia. 

Are  in  general  insoluble  in  water. 

Many  of  them  are  insoluble  in  water. 

Paratartrates  of  Am,  Cr,  Co  (sparingly),  Cn',  Cu", 
Fe'  Fe",  Mg  (sparingly),  Ni  (sparingly),  K, 
Na  are  soluble  in  water.  The  salts  of  Ba,  Cd, 
Pb,  Ca,  Ag,  Sr,  Zn  are  insoluble.  Many  of  the 
latter  are  sparingly  soluble  in  boiling  water, 
and  many  of  those  soluble  in  water  are  in- 
soluble in  alcohol. 

Potassium  perchlorate  is  (he  least  soluble ;  it  is 
soluble  in  15  parts  of  water  at  15°  C. 

These  are  for  the  most  part  insoluble  in  water; 
the  salts  of  the  alkalies  are  soluble. 

Soluble  in  alcohol,  ether,  &c. ;  sparingly  soluble 
in  water.  It  forms  salts  with  the  alkalies  and 
alkaline  earths  soluble  in  water. 
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Formula.  Name. 

Solubility. 

hpo3 

H.,P207 

H3PO4 
A12P208 

H(NH4)2P04 

BaIII'0., 

Phosphoric  acids : 
Metaphosphoric  acid 
(and  its  salts). 

Pyrophosphoric  acid 
(and  its  salts). 

Orthophosphoric  acid  . . 
Phosphate  of  aluminum 

„  ammonium 
(NH^bPO^  and 

H2nsH4)Po4. 

Phosphate  of  antimony 

„  barium 
(ordinary). 

Soluble  in  water,  especially  when  free  from 
earthy  impurities.  The  salts  it  forms  with  the 
alkalies  are  soluble,  those  with  the  alkaline 
earths  and  metallic  oxides  are,  for  the  most 
part,  precipitates. 

Soluble  in  water.  The  alkaline  pyrophosphates 
are  soluble  in  water ;  most  of  the  other  salts 
are  precipitates,  but  soluble  in  solutions  of 
alkaline  pyrophosphates. 

Soluble  in  water  and  in  alcohol. 

Insoluble  in  water  or  in  (NH,)C1;  soluble  in 
acids,  even  in  acetic  (?)  and  in  caustic  poiash, 
not  precipitated  by  ammonia  in  presence  of 
citric  acid. 

Soluble  in  water;  insoluble  in  alcohol. 

These  salts  are  soluble  in  water. 

Insoluble  In  cold,  decomposed  by  boiling  water. 
Very  sparingly  soluble  in  water;  soluble  in 
(Mlpi'l,  and  in  dilute  I1C1,  H'3P04,  HN08. 
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Formula. 

Name. 

Solubility. 

Cd3P208 

CaH4P208 

Ca2H2P208 
+  4Aq 

Ca3P208 

CraPa08 
Co3P208  +  8Aq 

CuHP04 

Fe2P208 

Pb3P208 

Phosphate  of  cadmium 
Phosphates  of  calcium  : 

dl-  

tri-   

Phosphate  of  chromium 
„         cobalt    . . 

„        copper   . . 

„         iron  (ic) 

„         lead  . .    . . 

Insoluble  in  water  ;  soluble  in  cold  (SH4)C1. 

Soluble  in  water,  precipitated  with  decomposition 
by  alcohol. 

Insoluble  in  water  and  in  alcohol ;  nearly  in- 
soluble in  acetic,  but  soluble  in  nitric  and 
hydrochloric  acids. 

Insoluble  in  water,  alcohol,  ether.  Easily 
soluble  in  nitric  and  hydrochloric  acids  ;  less 
easily  In  acetic  acid. 

Insoluble  in  water  ;  easily  soluble  in  acids. 

Insoluble  in  water;  soluble  in  acids  and  in 
ammonia. 

Insoluble  in  water ;  soluble  in  acids,  even  In 
acetic. 

Insoluble  in  water ;  nearly  insoluble  in  acetic 

acid ;  slightly  soluble  in  a  solution  of  C02. 

Soluble  in  acids,  but  reprecipitated  by  alkalies, 

alkaline,  carbonates,  and  acetates. 
Insoluble  In  water,  acetic  acid,  or  ammonia : 

soluble  in  nitric  acid. 
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Formula. 


PbHI'O 


Lifl„P04 
Li3I'0., 


H,MgP2On 
MgHP0,+7Aq 

Mg3P208 

(NH4)2Mg2P208 
+  12Aq 

MnHP04+3Aq 
Mn3P208  +  7Ari 


Name. 
Phosphate  of  lead 
»  lithium 


«  magnesium 
mono-  . . 

di-   ; ; 

tri-   

Phosphate  of  magnesium 
and  ammonium. 

Phosphate  of  manganese 
dl-  7. 

tri-   


Solubility. 


Insoluble  in  water  or  acetic  acid ;  soluble  in 

nitric  acid  and  in  potash  or  soda. 
Soluble  In  water. 

Sparingly  soluble  (1  in  833  at  12°)  in  water- 
soluble  in  water  containing  CO..  and  in  verv 
dilute  acids.  J 

Soluble  in  water ;  tolerably  soluble  in  spirit. 
Soluble   in  water,  and  with  more  facility  in 

dilute  acids,  even  in  acetic  acid;  insoluble  in 

alcohol. 

Insoluble  in  water  ;  difficultly  soluble  In 
acetic;  soluble  in  dilute  acids. 

Very  sparingly  soluble  In  water;  a  little  more 
so  uble  in  presence  of  (NH.,)C1;  nearly  In- 
soluble In  presence  of  ammonia. 

Difficultly  soluble  in  water  or  acetic  acid :  in- 
soluble in  alcohol. 

Sparingly  soluble  in  water;  Insoluble  in 
alcohol;  soluble  in  some  ammonium  salts 
and  ui  acids. 
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Formula. 


Hg6P208 

Hg3P208 
Ni3P208  +  7Aq 

H,KP04 
HK0PO4 
KaPO.i 

HAg2P04 
Ag3PO.t 


NalloPOj  +  Aq 
Na2IIP0.,  +  12Aq 
Na3Po.i  +  12Aq 


Name. 


Phosphate  of  mercury 
(ous). 

Phosphate  of  mercury 
(ic). 

Phosphate  of  nickel    . . 

„         potassium : 

mono-  

di-  . .  '.  

tri-   

Phosphate  of  silver: 
di  

tri  


Phosphate  of  sodium 

mono-  

di  

tri  


Solubility. 


Insoluble  in  water,  decomposed  by  HC1. 

Insoluble  in  water;  soluble  in  ammonium  salts 

and  in  acids,  including  phosphoric 
Insoluble  in  water;  soluble  In  sulphuric,  nitric, 

hydrochloric,  and  phosphoric  acids. 

Soluble  in  water  ;  insoluble  in  alcohol. 
Soluble  in  water  and  in  alcohol. 
Soluble  In  water;  insoluble  in  alcohol. 

Decomposed  by  water;  Insoluble  in  absolute 
alcohol  or  ether  ;  soluble  in  phosphoric  acid. 

Insoluble  in  water;  soluble  .11  nitric  and 
phosphoric  acids,  also  in  acetic  acid;  soluble 
in  ammonia,  ammonium  chloride,  alkaline 
hyposulphites. 

Soluble  in  water;  nearly  insoluble  in  alcohol. 
Soluble  in  water;  insoluble  in  alcohol. 
Soluble  in  water. 
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Formula. 

Ntime. 

Solubility. 

SrHP04 

Sn3P208 

2Sn02,  P205, 
LOAq 
(U202)2H2['208 

+xAq 
Zn3P208,  2Aq 

Pi 

C2on2.iN202 

Thospbate  of  strontium 
it         tin  (ous) 

„  (ic)  .. 
„  uranium., 
■i  zinc 

Insoluble  in  water;  soluble  in  water  con- 
taming  ammonium  salts  or  free  acids. 

™S ^  w,ater'  soiuble  in  wineral  acids,  in 
C«W4)C1  and  in  caustic  potash. 
Insoluble  in  nitric  acid. 

Insoluble  in  water  or  acetic  acid ;  soluble  in 
mineral  acids. 

Insoluble  in  water  r  soluble  in  acids,  in  ammonia, 
in  some  ammonium  salts,  and  in  potash. 

Ordinary  phosphorus    is  insoluble  in  water 
s lightly  soluble  in  alcohol,  more  soluble  in 
ether,  freely  soluble  in  CSa  and  in  SCI,. 
Amorphous  phosphorus  is  insoluble  in  water 
alcohol,  ether,  CS2 ;    very  soluble  in  strong 
nitric  acid.  e 

Slightly  soluble  in  water;  soluble  in  alcohol  and 
other,  also  m  chloroform  ;  soluble  m  dilute 

itCl  (.  IS. 

Arli1-!f1-  1ilica  (ten'tcd)  is  soluble  in  alkalies 
Artificial  silicates  arc  decomposed  by  acids  of 
natural  silicates  some  are  decomposed  by  acids 
and  some  unacted  upon.    The  latter  are  de- 
composed by  HF1. 
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Formal  a. 

Nftme. 

Solubility. 

Ag 
Cl8H3()Oi5 

Ci8H3602 

C21H22N2021 

CgHg 

Unacted  upon  by  water  and  by  vegetable  acids. 

Slightly  attacked  by  boiling  hydrochloric  acid  ; 

soluble  in  nitric  acid  and  in  hydrlodic  acid. 
Insoluble  in  cold  water,  alcohol,  or  ether.  It 

forms  a  kind  of  solution  in  hot  water. 
Insoluble  in  water;  solflble  in  alcohol  and  in 

ether,  benzine,  and  CS2. 
The  normal  alkaline  stearates  are  soluble  in 

small  quantities  of  pure  water,  but  decomposed 

by  larger  portions.    All  other  stearates  are 

insoluble  in  water.    All  of  them  are  insoluble 

in  ether,  and  all,  except  those  of  the  alkalies, 

are  insoluble  in  alcohol. 
Almost  insoluble  in  water;  sparingly  soluble  in 

alcohol;  insoluble  in  et'ier;  soluble  in  acids. 

Most  of  its  salts  are  soluble  in  water. 
Slightly  soluble  in  water ;  soluble  in  alcohol  and 

in  ether. 

Tbe  acid  is  sparingly  soluble  in   cold,  more 
soluble  in  hot,  water;  soluble  in  alcohol,  ether, 
fatty  and  volatile  oils.   The  alkaline  suBerates 
and  those  of  the  alkaline  earths  are  soluble  in 
water. 
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Formula. 


Ci2H220n 

H2S04 
Al2(SO.)3  +  18Aq 
(Nlf,)2S0.4 

(NH2C6H6)HSO^ 

BaS04 


CdS04  +  4Aq 
C'aS04 


O2(S04).,  +  i5Aq 

CoSO., 


Name. 


Succinates 


Sugar  (cane)  , 

Sulphuric  acid     . . 
Sulphate  of  aluminium 
n  ammonium 

I.  anilin 

H  barium 


cadmium 
calcium 


chromium, 
cobalt . .  . 


Solubility. 


The  acid  is  soluble  in  water,  in  alcohol,  and  in 
ether.  Most  succinates  are  soluble  in  water ; 
all  are  soluble  in  potassic  acetate. 

Soluble  in  water  and  in  alcohol  Cspariuclv-): 
insoluble  in  ether.  " 

Soluble  in  water.   (See  Tables.) 

Soluble  in  water  ;  insoluble  in  alcohol. 

Soluble  in  water;  spariugly  soluble  in  absolute 
alcohol ;  more  soluble  in  dilute  alcohol. 

Very  soluble  in  water;  soluble  in  alcohol;  in- 
soluble in  ether. 

Insoluble  in  water;  a  little  soluble  in  cold  dilute 
acids;  boiling  hydrochloric  acid  dissolves  a 
considerable  amount  of  it.  Insoluble  in  alcohol 
and  in  ether. 

Soluble  in  water. 

Slightly  soluble  in  water;  insoluble  in  water 
at  M  0-1 50°  C.  More  soluble  in  presence  of 
NaCl  and  some  other  salts  than  in  water. 

Soluble  in  water;  less  soluble  in  spirit. 

Difficultly  soluble  in  cold,  more  soluble  in  hot, 
water  ;  Insoluble  in  alcohol. 
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Formula. 

Name. 

Solubility. 

Cu2S04 

CuS04  +  5Aq 

FeS04  +  VAq 
Fe2(S04)3 
PbS04 

Li2S04+Aq 

MgS04  +  7Aq 
MnS04 

Mn2(S04)3 

Hg2S04 

Sulphate  of  copper  (ous) 

>.  0°) 

„       iron  (ous)  . . 

..   0<D  •• 
lead   ..  .. 

„       lithium     . . 

„  magnesium 
„  manganese 

(ous). 
,,  manganese 

(ic). 

„       of  mercury 
(ous). 

Insoluble  in  water  or  in  concentrated  sulphuric 
acid.                                     ,  ,  ,  ,„ 

Soluble  in  water;  soluble  in  dilute  alcohol,  (bee 
Solubility  Tables.) 

Soluble  in  water.   (See  Tables.) 

Soluble  in  water ;  soluble  in  alcohol. 

Insoluble  in  water;  more  soluble  in  presence  of 
ammonium  salts ;  insoluble  in  alcohol ;  soluble 
in  hot  concentrated  hydrochloric  acid  and  m 
nitric  acid  if  warm  and  concentrated  ;  soluble 
in  hot  potash  or  soda-lye,  and  in  warm  am- 
monia ;  sparingly  soluble  in  strong  sulphuric 
acid,  precipitated  on  dilution. 

Soluble  in  water;  sparingly  (?)  soluble  in 
alcohol.                        .  ... 

Soluble  in  water;  insoluble  m  alcohol.  _ 

Soluble  in  water ;  insoluble  in  alcohol  and  in 

Decomposed  by  water,  by  dilute  acids,  and  by 

alcohol. 
Sparingly  soluble  iu  water. 
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Formula. 

Name. 

Solubility. 

HgS04 
NiSOj+TAq 
K2SO., 

Sulphate  of  mercury  (ic) 
„  nickel 
it       potassium  . . 

Decomposed  by  water. 

Soluble  in  water:  insoluble  in  nlmltni  «»•  atTia* 
Soluble  in  water;  insoluble  in  absolute  alcohol. 
Sp.Gr.        K2S04      Sp.Gr.  K,SO, 
12-5  C.       percent.    12-5  C.  percent. 
1-00795  ..    ..    1         1-05240  ....  7 
1-03050  ..    ..    4         1-07350  ..    ..  10 

2C2nH24N202 . 
H2S04 

ii  quinine 

(normal). 

Soluble  in  water ;  soluble  in  hot  alcohol ;  soluble 
in  glycerine;  very  soluble  in  dilute  sulphuric 
acid.  r 

Sparingly  soluble  in  water;  insoluble  in  alcohol- 
soluble  in  dilute  acids  to  a  greater  extent  than 
in  water. 

Soluble  in  water  (seo  Tables);  soluble  in 
glycerine  ;  very  sparingly  soluble  in  alcohol. 

insoluble  in  water  (more  soluble  than  BaSCM 
almost  absolutely  insoluble  in  alcohol 

fallible  in  water;  insoluble  in  alcohol. 

Decomposed  by  water. 

Soluble  in  water. 

Ag2S04 

Na2SO., 

SrSO., 

ZnSOt 
Al2S,, 
(NH4)2S 

„       silver..  .. 

ii       sodium     . . 

m       strontium  , . 

„       zinc  . .  .. 
Sulphide  of  aluminium 
ii  ammonium 
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Formula. 

Name. 

Solubility. 

Sb2S8 

Sb2S3 

BaS 
Bi2S3 

CdS 

CaS 
Cr2S3 

CoS 

Sulphide  of  antimony 
(precipitated). 

Sulphide  of  arsenic  (pre- 
cipitated). 

Sulphide  of  barium 

„       bismuth  . . 

„       cadmium  . . 

„  calcium 
„       chromium . . 

„  cobalt 

Insoluble  in  water  or  dilute  acids ;  soluble  in 
concentrated  acids  and  in  caustic  alkalies,  and 
in  alkaline  sulphides.                      ,  . .  . 
Sparingly  soluble  in  hot  water  (?);  insoluble  m 
acids;  soluble  in  aqua  regia  and  m  caustic 
alkalies  and  alkaline  sulphides. 
Soluble  in  water  with  decomposition. 
Insoluble  in  water,  dilute  acids,  solutions  of< 
alkalies,  alkaline  sulphides,  or  cyanide  of 
potassium.                     ,     ,,  ..      ,.  ,.  „ 
Insoluble  in  water,  dilute  acids,  alkalies,  alkaline 
sulphides,  or  cyanide  of  potassium ;  soluble  m 
concentrated  HC1  or  HN03. 

Insoluble  in  water  (?).   

Insoluble  in  water;  soluble  in  nitric  acid,  mi 
more  easily  in  aqua  regia ;  insoluble  m  caustic 
potasli  or  in  potassic  sulphide. 
Obtained  by  precipitation ;  it  is  insolub  e  in 
water  and  in  caustic  or  carbonated  alkalies , 
sparingly  soluble  in  dilute  mineral  acids; 
more  readily  soluble  in  strong  acids;  soluble 
in  aqua  regia. 

A  Dictionary  of  the 


Solubilities,  kc— continued. 


Formula. 
Cu2S 

CuS 


Au2S3 

FeS 
PbS 


LI,S 
MgS 


Name. 


Sulphide  of  copper  (ous) 


(ic) 


gold 


iron 


lead 


lithium 
magnesium 


  Solubility. 

^ffltumv1/?'"^011.  °f  a™»™  sulphide; 
difficultly  soluble  in  strong  boiling  hydro 
chloric  and  nitric  acids  J 

T to all™  ^'de  5  ,ln,s?!uble  »'  rustic  alkalies 

^s'oJuble  ta*^  ™  hyiro=Morlo  or  nitric  acid  ; 
so  ni  l "  .  aima  re8ia;  soluble  in  yellow 

TtiXl  SgSSST ■ ta  caus»c  -d 
IT1„mn,°'"'8lislltlr  Hol,lble  in  water;  insoluble 

alkalies,  or  of  alkaline  sulphides ;  soluble  In 

sofutt^r  hydrochioti°  °r  'i!t*a^ 
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Formula. 

Name. 

Solubility. 

MnS 
Hg2S 

HgS 

NiS 

KgS 
Ag.2S 

Na.,S 
SrS 
SnS 

Sulphide  of  manganese 

„  mercury 
(ous). 

„       mercury  (ic) 

„  nickel 

„       potassium  . . 
„       silver  . .    . . 

„  sodium 
„  stroniium.. 
tin  (ous)  . . 

Insoluble  in  water  or  in  ammonium  sulphide; 

soluble  in  dilute  acids,  even  in  acetic. 
Insoluble  in  cold  water  or  dilute  nitric  acid,  or  m 
hot  solutions   of  caustic  ammonia,  or  ol 
ammonium  sulphide.         ,.   ,  . 

Obtained  by  precipitation ;  it  is  insoluble  in 
water  and  in  hot  acids ;  soluble  in  aqua  rogex , 
insoluble  in  caustic  alkalies,  in  potassrom 
cyanide,  and  in  ammonium  sulphide.  _ 

Insoluble  in  water;  sparingly  soluble  m  am- 
monia and  in  a  mixture  of  ammonia  and 
ammonium    sulphide;    insoluble    m  dilute 
mineral  acids,  soluble  in  aqua  regia. 

Soluble  in  water  and  in  alcohol.  „,.,;„„ 

Insoluble  in  water,  dilute  acids,  caustic  alkalies 
or  alkaline  sulphides;  soluble  m  aqua  regia. 

Soluble  in  water:  insoluble  in  alcohol  or  ether. 

Soluble  in  water,  with  decomposition 

Insoluble  in  water  ordinate  acids  ;  soluble  in  the 
stronger  acids,  and  in  solutions  of  yellow 
ammonium  or  potassium  sulphide. 
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SnS2 

ZnS 

(NH4)2S03 

BaS03 

CdSO, 
CaS03 

.  CdS03 
PbSOg 

I^SO.T-f  6Aq 
MgS03 

MnSOa 

NiS03  +  6A<i 


Namo. 


Sulphide  of  tin  (ic) 

11       zinc  . . 

Sulphite  of  ammonia  .. 

11  barium 

,,  cadmium  . . 
,,  calcium 

„  cobalt 

„       load    , .    . . 

11  lithium 
„  magnesium 

11  manganese 

,,       nickel..  .. 


Solubility. 


Insoluble  in  water ;  soluble  in  caustic  alkalies, 

and  in  alkaline  sulphides ;  also  in  hot,  strong 

hydrochloric  acid. 
Insoluble  In  water,  in    caustic   alkalies  or 

alkaline  sulphides;  soluble  in  dilute  acids. 
Soluble  in  water ;  sparingly  soluble  in  absolute 

alcohol. 

Scarcely  at  all  soluble  in  water;  soluble  in  sul- 
phurous acid. 
Difficultly  soluble  in  water;  insoluble  in  alcohol 
blightly  soluble  in  water ;  soluble  in  sulphurous 
acid. 

Almost  insoluble  in  water;  insoluble  in  alcohol 

insoluble  In  water;  sparingly  soluble  in  sul- 
phurous acid. 

Soluble  in  water;  insoluble  in  alcohol. 

Difficultly  soluble  in  water ;  insoluble  in  alcohol ; 
soluble  in  sulphurous  acid. 

Insoluble  In  water,  alcohol,  or  ether;  soluble  In 
sulphurous  acid. 

Insoluble  In  water;  soluble  In  sulphurous  acid. 
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Formula. 

Name. 

Solubility. 

K2SO3  +  2ACI 

Ag2SOs 

Na2S03  +  7Aq 
-  SrS03 

ZnS03 

s2 

Sulphite  of  potassium  . . 

„      silver  . . 

„  sodium 

„       strontium  . . 

„       zinc    . .    . . 
Sulphocyanides    . . 

Sulphur  (ordinary) 

Soluble  in  water;  very  sparingly  soluble  in 
alcohol. 

Very  slightly  soluble  iu  water ;  almost  insoluble 
in  sulphurous  acid.  ^ 

Soluble  in  water ;  insoluble  in  alcohol.  m 

Scarcely  at  all  soluble  in  water;  soluble  in 
sulphurous  acid. 

Sparingly  soluble  in  water;  insoluble  in  alcohol. 

The  following  are  soluble  in  water:  sulpho- 
cyanides of  allvl,  Al,  Ba,  Ca,  Co,  Cu,  Felv,  Mg, 
Mn,  fig",  Ni,  K,  Na,  Sr,  Ur,  Zn,  Sn. 

These  are  insoluble  :  sulphocyanides  of  anvyl,  Bi, 
Cd,  ethyl,  Pb,  methyl. 

Insoluble  in  water;  slightly  soluble  in  alcohol, 
ether,  benzine,  oil  of  turpentine,  and  in  general 
in  the  fatty  and  essential  oils,  especially  when 
these  liquids  are  warm  ;  soluble  in  CS2. 

The  following  are  soluble:  sulphydrates  of  Am, 
Ba,  Ca,  K,  Na,  Sr. 
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Form  nla. 


Name. 


Tartaric  acid , 
Tartrates  , 


Theobromin 
Titanic  acid 


Solubility. 


'^in^W  ^teri,  s°!uMe  in  alcohol;  insoluble 
in  ether  or  in  oil  of  turpentine. 

„1!^mmal  ta!trates.  excepting  those  of  the 
sib  P  'irfl6  ,bUt  tfParinKly  soluble  or  in- 
£nd  Z  at(?r.i  the  acid  salts'on  tbe  other 
th  °  I'li^r  m°!V,y  ,  60,ublG'  excpPt  those  of 
are  inso  nh,P  -A"  melallic  tartrates  wljich 
rhlri,  P  V?  Vvater  are  ™l«ble  in  hydro- 
silve  „n  i  mtnC  a°  d8' aml'  ««>pHng  those  of 
BUvei  and  mercury,  in  caustic  alkalies  ;  also  in 
excepting  tartrate  of  mercury. 

s  iXyin°l,  ?  ',"  bottin*  watcr- antl  less 

soluble  in  alcohol  and  ether;  easily  soluble  in 

iSm^a5 aci!1' and ia'i  ™ 

cent  i'  n?  !  lnS"1,"1""  lD  Wllter.  ad''s  («■ 
boCS  a",Lsr  BOlUti0n8  °f  CaUSUc  0T  Ca'- 

"sSivUl  n'''''0  ft  rter'  ^uble  in  acids; 
slightly  bolublo  m  alkaline  carbonates. 
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Formula. 


Name. 


Zn 


Tungstates 
Urates    . . 


Vanadiatos 
Wax 


Zinc. 


Solubility. 


The  alkaline  tungstates  are  soluble  in  water, 
but  the  others,  with  the  exception  of  the  Mg 
salt,  appear  to  be  all  insoluble  Br  water. 

The  acid  is  insoluble  in  water,  alcohol,  ether ; 
the  urates  of  the  fixed  alkalies  and  alkaline 
earths  are  difficultly  soluble  in  cold,  more 
easily  soluble  in  hot,  water ;  those  of  the  other 
metallic  oxides,  and  the  ammonium  salt,  are 
insoluble.  All  the  urates  are  decomposed  by 
acids,  even  by  acetic  acid. 

Most  of  the  bivauadiates  are  readily  soluble  in 
water,  the  other  vanadiates  are  but  sparingly 
soluble  in  water,  and  insoluble  in  alcohol. 

Waxes  are  insoluble  in  water,  rather  difficultly 
soluble  in  alcohol  and  in  alkaline  solutions. 
Easily  soluble  in  ether  and  oils;  soluble  In 
benzin  or  chloroform,  and  in  oils  both  fixed 
and  essential. 

Easily  soluble  in  dilute  hydrochloric,  nitric  or 
sulphuric  acids. 
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Alum  (potassium)     . . 

„     (ammonium)  . . 
Bichromate  of  potassium  . . 

Borax  (cryst.)   

Bromide  of  silver      . . 

11      of  potassium 
Carbonate  of  barium  . . 
n        „  lead 
»        „  potassium   . . 
»        „  sodium  (crys.) 
Chlorate  of  potassium 
Chloride  of  ammonium    . . 

..       „  silver     . .    . . 

M       „  barium  (crys.) 

•i       „  calcium  (fus.) 

••       „  calcium  (crys.) 
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Perrocyanide  of  potassium 
Iodide  of  silver  ..  .. 
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„     „  potassium  . .    . . 
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Give  an 
Acid  of 
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Gravity. 
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1-727 
1 '  730 
1-733 
1-737 
1-740 
1-743 
1-746 
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1-760 
1-763 
1-766 
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(Yellow  Peussiate  of  Potash)  by  Specific  Gravity  at  153  C. 
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Behaviour  op  Metals  with  Air. 
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Metal. 


Aluminium . 

Antimony  . 

Arsenic 
Bismuth 

Cadmium 

Caesium 
Calcium 

Cerium  . . 

Chromium 

Cobalt  .. 

Copper  .. 


Colour. 


White 


I  Behaviour  at  Ordinary  Temperatures. 


It  remains  bright 


Grey- white 
Heddisb- 
wbite. 
White 


Light-  I 
yellow. 
Grey-white 

Steel-grey 

Grey-white 

Bed 


It  gradually  tarnishes 
It  is  unaltered  in  dry  air,  tar- 
nished by  moist  air. 

It  remains  bright  in  air  free 
from  CO2. 

It  behaves  like  K. 

It  remains  bright  for  some  time 
in  dry  air,  oxidizes  in  moist. 

It  becomes  covered  with  a  blue 
tarnish. 

It  remains  bright   

It  is  unacted  on  by  dry  air, 

slowly  oxidized  by  moist. 
It  is  unacted  upon  by  dry  air, 
in  the  presence  of  water  va- 
pour and  C02  it  tarnishes. 


Behaviour  at  High  Temperatures. 


Heated  to  redness  it  burns  with 
a  white  light  to  Al203.  . 

It  oxidizes  at  the  melting  point, 
forming  Sb203. 

It  oxidizes  to  As203. 

It  burns  to  Bi2Os  when  strongly 
heated. 

It  burns  to  CdO. 

It  burns  to  CaO. 

It  burns  to  UesOi,  if  farther 

heated  it  sparkles. 
It  oxidizes  on  the  surface  to 

Strongly  heated  it  burns  with  a 
red  light,  forming  Co,;U7. 

It  bums  at  high  temperatures 
with  a  green  light,  forming 
CuO. 


Behaviour  of  Metals  with  Am— continued. 


Metal. 

Colour. 

Behaviour  at  Ordinary  Temperatures. 

Behaviour  at  High  Temperatures. 

Gold     . . 
Indium . . 

Iridium 

Iron     . .    . . 

Lead 
Lithium 

Manganese  . . 

Mercury 

Molybdenum 

Nickel 

Osmium 

Palludium  .. 
Platinum 

'  Yellow 
Tin-white 

White 

tl 
if 

Silver-white 
White 

Bluish- 
while. 
White 

It  remains  bright  in  dry  air, 
but  rusts  in  moist  air. 

It  tarnishes   

It  tarnishes,  becoming  slightly 
yellow. 

It  does  not  oxidize. 
It  melts,  and  colours  the  flame 
blue. 

If  it  has  teen  reduced  by  hy- 
drogen at  a  low  temperature 
it  oxidizes  slowly. 

It  forms  Fe30.j. 

It  forms  PbO(Pb;10.,  If  continued). 
Heated  above  i  sO°  C.  it  burns 
to  Li20,  said  to  be  mixed 
with  peroxide. 
It  oxidizes  to  MDaO|. 
It  forms  HgO. 
H  forms  M0O3. 
1 1  forms  NiO. 

It  forms  OsOj,  which  volatilizes. 

At  low  red  heat  it  forms  PdO, 
which  Is  reduced  on  further 
ignition. 

It  is  unacted  on. 

Behaviour  of  Metals  with  Am— continued. 


Metal. 

Colour. 

Behaviour  at  Ordinary  Temperatures. 

Behaviour  at  High  Temperatures. 

Potassium   . . 
Rhodium 
Kubidium    . . 

Silver  . . 

Sodium . . 

Strontium   . . 

Thallium    . . 

Tin      . .    .  . 
Titanium    . . 

Tungsten    . . 
Uranium 
Vanadium  . . 
Zinc     . . 

Zirconium 
(amorphous) 

White 
ii 

Yellowish- 
white. 
White 

Gold-yellow 

Tin-white 

White 
Grey- 
powder. 
Steel-grey 
White 

Bluish- 
white. 
Greyish- 
white. 

It  instantly  tarnishes     . . 

It  instantly  oxidizes      . . 

It  is  unacted  upon,  it  is  black- 
ened it  SH2  be  present. 

It  tarnishes  in  moist  air,  but 

not  In  dry  air. 
It  rapidly  tarnishes,  forming 

TloO  and  a  little  T1203. 

It  forms  K0O4  mixed  with  K20. 

It  oxidizes. 

It  bums  to  oxide. 

It  is  not  oxidized. 

It  burns,  forming  a  mixture  of 

Na20  and  Na202. 
It  forms  SiO. 

It  forms  TI0O3  mixed  with  a 

little  Tl.,0. 
It  forms  Sn02  mixed  with  SnO. 
It  iorms  Ti02. 

It  forms  W03  if  pulverulent, 
It  forms  Us04  if  pulverulent. 
It  forms  V205  (probably). 
It  forms  ZnO. 

It  forms  Zr02. 
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Examination  or  Solids  in  the  Dry  Wat. 


Experiment. 


Heat  in  a  piece 
of  hard  glass 
tube,  closed  at 
one  end. 


Observation. 

The  substance — 

blackens  

becomes — 

yellow  when  hot   

white  when  cold    ,  \ 

yellowish  brown  when  hot   [    ,  ', 

yellow  when  cold   

white  to  ypllowish  brown  when  hot'  .'. 

dirty  light  yellow  when  cold  

White  to  orange  when  hot    ' ' 

pale  yellow  when  cold   ',    ,  , 

brownish  red  to  black  when  hot    . .    .  '.    .  '. 

brownish  red  when  cold  

yllow  to  dark  orange  when  hot    ..    .  . 
gives  off  water,  which,  if  alkaline,  indicates 

Am.,  if  acid,  Indicates  volatile  acids, 
gives  off  gas  or  fumes — 

02,  test  by  splint   

S<  io,  test  by  odour  

Not).,,  test  by  colour  and  odour  . .  .',  " 
C02,  test  by  drop  ol  lime  water  on  watch-glass 

C02  and  €0,  test  by  blue  flame   

CO,  with  marked  charring 

Cl2,  Br2,  I2,  test  by  colour  and  odour 

(CN)2,  (est  by  odour  and  crimson  flame     , . 


Presence  of 


Organic  matter. 


Za. 


Pb. 
Sn. 
Bi. 

Fe. 

K2CrO.,. 
Water  of  crystallization,  of 
hydration ;  or  moisture. 

Peroxides,cblorates,nitrates 

Sulphates,  &c. 

Nitrates  of  heavy  metals. 

Carbonates,  oxalates. 

Oxalates. 

Formates. 

Chlorides,    bromides,  or 

iodides. 
Cyanides. 


Solids  in  the  Dry  WAY-tontinued. 


Heat  in  a  piece 
of  bard  glass 
tube,  closed  at 
one  end. 


The  substance — 
gives  off  gas  or  fumes—  »•„„„<•  pv,<? 

SH,  tost  by  odour  and  formation  of  Pbb 
NH3,  test  by  odour  and  turmeric  paper 


Heat  by  the  re- 
ducing flame 
in  a  cavity  on 
charcoal. 


So 


forms  a  sublimate  of— 
c  (reddish  brown  drops  when  hot 

S2  \  solid  and  yellow  when  cold     . . 

I2  violet  vapour,  black  sublimate  . . 

White  matter   


As4  black  mirror 
Hg  mirror  and  globules 


HeS  black  (turns  red  if  rubbed)    •  •  . 
K  yellow  VHpM  tefore  ""W'miiiB. 
a  sublimate  of  crystalline  needles. 


then 


fuses  and  is  absorbed  "by  the  charcoal  ~  -  - 
leaves  an  infusible  white  residue  (if  alkaline, 


Ba,  Sr,  Ca,  Mg).  , 
which,  moistened  with  cobalt  nitrate,! 
and  again  heated,  becomes  . .    •  •  £ 

deflagrates    •  • 


blue . . 
green . 


Sulphides  containing  water. 
Ammonium     salts,  also 
cyanides  and  other  nitro- 
genized  matters. 
Persulphides. 

I  Persulphides. 

Ammonium  salts,  HgCb> 
(yellow-hot),HgoCl2,  As2Os 
(crystals),  oxalic  acid. 
As*. 
Hg. 
Hg. 
Sb. 

Alkaline  salts. 
Ba,Sr.Ca,Mg,Al,ZD,Si0.2. 

(  Al,  SiOo,  alkaline  earthy 
)  phosphates. 
Zn. 

Nitrates,  chlorates. 


Examination  of  Solids  in  the  Dry  Wat — continued. 


Experiment. 


Heat  by  the  re- 
ducing flame 
in  a  cavity  on 
charcoal. 


-  mixed  with 
KCy  and 
Na2C03. 


Heat  a  frag- 
ment in  a  bead 
of  microcos- 
mlc  salt,  or  of 
borax. 

(See  Table  for 
beads.) 


Observation. 

The  substance — 
forms  an  incrustation — 

white,  distant  from  flame,  garlic  odour. . 

white  nearer  to  flame   

yellow  when  hot,  white  when  cold 
faint  yellow  when  hot,  white  when  cold,  close 
to  flame. 

yellow  

dark  orange  yellow  while  hot  

lemon  yellow  when  cold  

brownish  red  or  yellow   

dark  red  (slight)   

forms  metallic  beads  or  scales  without  incrus- 
tation. 

forms   metallic  scales,  with  incrustation,  as 
above — 

malleable  bead  

brittle  bead  

forms  a  coloured  bead  when  hot — 

blue   

green ;  on  cooling,  blue ;  in  reducing  flame,  red 

green,  unaltered  in  reducing  flame  

reddish;  yellow  or  colourless  on  cooling  ., 
amethyst  red,  colourless  in  reducing  flame  .. 
brownish  red  ;  light  yellow,  on  cooling  ;  in 
reducing  flame  :  yellow,  hot ;  green,  cold. 


As4. 
Sb4. 
Zn. 
Su. 

Pb. 

}k4. 

Cd. 
Ag. 

Ag,  An,  Cu  (beads),  Fe,  Co, 
Ni  (magnetic  scales). 

Sn,  Pb. 
Bi4,  Sb4. 

Co. 

Cu. 

Cr. 

Ni. 

Mn. 

Fe. 


Examination  oe  Solids  in  the  Dry  Wat — continued. 


Experiment. 


Heat  on  a  pla- 
tinum wire 
with  HCl. 


The  substance- 
colours  the  outer  flame — 

yellow  

violet   


Presence  of 


Na2. 

K2  (observe  through  cobalt 

glass). 
Sr. 


crimson   

brick  red    j  <j'a- 

Green   I  Cu, 

blue    As4,  Sb4,  Pb,  Cn. 


Examination  of  the  Neutral,  or  Acid  Solution  in  the  Wet  Wat. 
If  the  solution  is  alkaline,  the  addition  of  hydrochloric  acid  may  produce  a  precipitate  consisting 
of,  a  salt  of  lead  or  silver  insoluble  in  hydrochloric  acid,  SiH404,  As2S3,  *>b2b3,  bnfc>2)  b2,  Au2s3, 
PtS2,  HgS,  CuS,  NiS,  &c,  this  must  be  examined  separately. 

A. 

Add  moderate  excess  of  HCI,  filter.   Wash  the  precipitate  twice  with  cold  water,  aud  add  the  washings  to  the 


Residue— treat  on  the  filter  with  warm  dilute  AmHO,  after  well 
washing  with  hot  water  in  presence  of  lead. 

The  filtrate  from  the  wash- 
ing with  hot  water  may  con- 
tain PbCI2.   Test  for  Pb  by 
SHo,  H2S04  and  alcohol,  or 
by  K2Cr04. 

Residue  is  black,  indi- 
cating Hg.  Confirm. 

Filtrate,  reacidulate  with  HN03.  A 
white,  curdy  precipitate  iudicates  Ag. 

B. — Examination  of  the  Filtrate  from  A. 

.M,^rS™1U  HT°K',y  ?f  ^ „?ltrate  should  be  treated  with  SH,,  if  no  precipitate  forms,  proceed  to  examine  the  hulk  of  the 
solution  by  O.)  Dilute  the  filtrate  from  A  if  very  acid,  and  pass  excess  of  SH„,  filter  and  wash.  Examine  the  filtrate  hy  C 
Ino  residue  is  gently  heated  in  a  teat  tnho  with  water  and  a  little  yellow  ammonium  sulphide  (in  presence  of  Cu  and  absence 
01  ag  use  sodium  sulphide),  alter,  treat  the  residue  once  more  with  a  little  ammonium  sulphide,  and  mix  the  two  filtrates 


Kesidue— wash,  then  boil  with  dilute  HN"Os  (neglect  sul- 
phur clot  which  forms),  and  filter  off  a  few  drops,  to  which 
add  Uoh04  and  alcohol.    If  lend  is  present,  a  white  preci- 
pitate forms.    In  the  absence  of  lead,  filter  the  whole  of  the 
liquid,  and  examine  for  Bl,  Cu,  and  Cd  by  addition  of  AmllO, 
as  below.    In  presence  of  lead  add  H2S04  and  alcohol,  and 
filter. 

Kesidue— boil  in  (NH,)H3 
C2O2,  and  filter  when  cool. 

Filtrate— boil  off  the  alco- 
hol, if  any  is  present,  and 
add  excess  of  AmllO  ;  boil 
and  filter. 

Residue  —  dis- 
solve in  HC'I  by 
the  aid  of  KG103, 
and  test  for  Hg 
by    a  strip  of 
copper.    Or  dry 
and  heat  in  a 
bulb  tube  with 
Na2CO;j  when 
metallic  beads 
indicate  Hg. 

Filtrate- 
add  K2Cr04, 
a  yellow  pre- 
cipitate in- 
dicates I'l). 

Precip.— 
dissolve  in 
dilute  HCl, 
evapora  te 
nearly  to 
dryness,  ,-ind 
add  much 
water ;  a 
mi  1  Iclness 
indicates  Bi. 

Filtrate*  — ir 
blue,  Cu  is  pre- 
sent; add  KCy 
till  the  blue  dis- 
appears, and 
then  pass  SHo, 
a  yellow  precip. 
ind.  Cd.   In  the 
absence  of  blue 
colour  pass  SHj 
at  once. 

Filtrate— acidulate  with  HC1,  filter,  and 
wash  the  precipitate,  which  then  digest 
with  (NH4)HC03;  filter.  (If  the  pre- 
cipitate caused  by  HCl  is  brown  or  black, 
Au  and  l*t  and  Sn"  may  be  present.) 


Residue — dissolve  in  boil- 
ing HCl.  Introduce  into  a 
small  flask  containing  a  strip 
of  pure  zinc  and  fitted  with 
a  delivery  tube,  SbH3  is 
evolved ll'Sb ispresent.  The 
mirror  formed  on  porcelain  is 
insoluble  In  cold  sodic  hypo- 
chlorite. The  residue  on  the 
zinc  must  be  detached  by 
scraping,  and  boiled  with  HCl 
and  a  piece  of  platinum  foil. 
The  solution,  diluted  with 
waterand  mixed  with  HgCl2, 
gives  a  precipitate  of  Hg2Cl2, 
at  first  white,  but  changing 
afterwards  to  grey  Hg.  This 
indicates  presence  of  Sn. 


Solution- 
acidulate 
with  HCl,  a 
yellow  pre- 
cipitate in- 
dicates As. 
Confirm. 


toSH,.  A 


W!?,!  ,  „"°ll  r-"f  lh0.nmmo"i'™,1  "qutil,  If  Who,  on  Swodisl,  niter  paper,  and,  after  the  drop  has  spread,  oxposo 
bright  yollow  ring  fringing  the  black  patch  is  formed,  if  ud  bo  present  In  sufficient  quantity.  11 


C— Examination  of  the  Filtrate  from  B. 

Evaporate  till  free  from  SH„  add  a  little .nitric :  add  and  take  down  to  dryness , ;  X^^^^^^^i. 
be  suspected.   Treat  with  a  little  strong  HCl.aud  then  add  water    S.O.  s  left  ^1°"°"  JL horic  ^id  is  present,  by  C6. 

pborio  acid  with  amnionic  molyhdate.  In  the  absence  of  phosphoric  acid  examine  by  Cci,  if  phospnonc  aciu  is  pre=e  h  3 

Ca. 

Add  AmHO  in  escess,  warm  and  filter.  (If  Mn  is  present,  part  of  it  often  precipitates  with  the  iron,  and  is  best  tested  for  by 
fusing  some  of  the  Fe=HoO0  with  Na„C03  and  KNO3.)  


W 

o 
o 
p 

1 

« 

o 

Ph 


to 

a 

w 
K 


00 
CO 


The  precipitate.after  being  washed,  is  dissolved 
in  HC1,  and  excess  of  pure  NaHO  added.  The 
liquid' is  boiled  and  filtered. 


Residue — dissolve  in  HC1  and  boil 
with  NaCIO  in  excess.  Filter. 


Residue — dis- 
solve in  HC1  and 
add  K4FeCy0. 
A  blue  precipi-  ,, 
tateindicatesFe.  indicates  Cr. 


Filtrate  is  yellow, 
add  acetic  acid  and 
lead  acetate.  A 
yellow  precipitate 


Or,  Residue — fuse  with  Na2C03 
and  KN03,  treat  with  hot  water, 
and  filter. 


Residue — treat!  Filtrate  is  yellow, 
as  above  for  Fe.jtreat  as  above  forCr. 


Filtrate- 
add  excess  of 
dilute  HC1, 
and then odd 
slight  excess 
■  if  AmHO 
white  gela- 
tinous pre- 
cipitate in 
dicates  Al. 


Filtrate— acidulate  with  HC1,  add  excess  of  I\aH0, 

boil  and  filter.  

Filtrate- 
add  SH2. 

A  white 
precipitate 
indicates 


Precipitate— wash,  dissolve  in  HC1,  add  1 
slight  excess  of  Am  HO  and  then  excess  of 
H4C,0o.   Pass  SH2 


Precipitate — dissolve  in  HC1 
and  KCIO3,  nearly  neutralize 
with  NaC03,  add  KCy  till  the 
precipitate  at  first  formed  re- 
dissolves  (filter  here  if  not 
clear).  Boil  till  HCy  disap- 
pears, cool,  add  NaCIO,  warm, 
and  allow  to  stand  until  a 
black  precipitate  forms. 


Solution — ! 
add  AmHO, ! 
AmCl,  and 
SAm2. 
A  flesh-co- 
loured pre- 
cipitate in- 
dicates Mn. 


Preci- 
pitate is 
blue  k. 
Presence 
of  Ni. 


Solution— evaporate 
a  few  drops  to  dryness, 
and  heat  the  residue 
in  a  borax  bead.  Blue 
bead  indicates  Co 


Zn. 


*  This  is  best  effected  by  mixing  the  liquid  with  molybUam  solution  and  nitric  add  to  a ^tert  *^™f  "j^g  ^"Sie 
of  fairly  strong  ammonia,  so  as  to  cause  the  latter  to  float.  ^S^^S^S^Sm^b^  phosphoric  add. 
for  the  formation  of  the  precipitate,  and  there  a  yellow  rmg  will  fol  m  in  presence  01  a  mere  irace  p 


Co 


t„f/dMAmH,0i  in.ace!f  a°a  ffl*er-  To  the  fllt™*e  add  SAm„  and  filter ;  examine  this  filtrate  by  D.  Wash  the  two  precipi- 
tatea  separately,  transfer  them  to  the  same  diah,  and  digest  with  SAm,.    Filter.  prerapi- 


Precipitate— wash,  dissolve  in  HC1,  add  a  few  drops  of  strong  HN03  (if  ihe  precipitate  is 
black  and  also  requires  the  addition  of  KC103  to  dissolve  it,  Ni  and  Co  are  present),  and 
test  a  small  portion  for  phosphoric  acid  by  mnlybdate.  The  presence  of  this  acid  indicates 
Or,  Al,  ba,  far,  Ca,  Mg,  as  phosphates.  (In  the  absence  of  phosphoric  acid,  proceed  to  ex- 
a  mine  the  solution  by  Table  Ca.)  Add  excess  of  NaH3C202  and  H4Ca0,,  warm  and  filter. 


Precipitate — wash,  dissolve  in  HCI, 
add  excess  of  NaHO  in  the  cold,  and 
filter. 


Precl- 1    Filtrate — boil  for  some  time, 
pitate,  and  ifa  precipitate  forms,  filter, 
reddish 
brown, 
indi- 
cates 
Fe. 


Precipitate,  Solution — add  rx- 
green,  indi-  cess  of  aceiic  acid, 
cates  Cr  as  A  white  precipitate 


•Filtrate— add  Fe2ClG  (if  no  white  or  reddish  preci- 
pitate forms  on  testing  a  small  portion,  proceed  to 
add  AmHO  and  Am2C03  to  Ihe  remainder),  as  long 
as  a  precipitate  forms,  boil,  and  filter  hot. 


Filtrate— add  AmCl,  AmHO,  and  SAm, ;  filter 


Filtrate — Add  Am2C03. 


Precip. — 
-examine 

phosp.  .indicates  Al  as;by  D  for  precipitate  indicates  TahWV* 
Confirm,  'phosp.    Confirm,  ln>  s>  n,  nt„„„„i.„„  r.__o  |iuoicoo. 


Filtrate  — add 
Na.,IIP04.   A  white 
ndicatet 

Ba,Sr,Ca.  Mgasphos.  Confirm 


Precipitate- 
examine  for 
Zn,  Mn,  Ni, 
Co,  Al,  Cr,  by 


Filtrate- 
test  for 
phosphoric 
acid  by  Mg 
mixture, 
its  pre- 
sence indi- 
cates Fe, 
Ni,  Co,  Zn, 
Mn,  as 
phosphates. 


D. — Examination  of  the  Filtrate  from,  C 


Residue — dissolve  in 
water  and  add  K2Cr04. 
A  yellow  precipitate 
indicates  Ba. 


Filtrate-add  dilute  H2SO.„  allow  to  stand,  and  filter.  Digest  the  precipitate 
with  strong  AmaSO^and  a  little  AmHO,  und  filter.  piecipitate 


Residue  Indicates  Sr. 
Confirm  by  Same. 


Filtrate— dilute  well,  and  add  ammonium  oxalate. 
A  white  precipitate  indicates  Ca. 


E.— Examination  of  the  FUtrate  from  D 


Table  showing  the  Behayioeb  of  the 
The  vertical  columns  give  the 


Metal. 


fNa 

K 
I  Am 

Mg 

fBa 

|Ca 
^Zu 
J  Mn 
)  Ni 
lCo 

{Cr 
I  Sb111 

Wv 

ISn11 
/Od 

Cu 

Bi 
'  Pb 


Hg 
Hg 


KHO,  or  NaHO. 


W  MgH2Oa 
W  BaH203 

■yy  CaHaOa 
W  ZnH20a 
W  MnH20a 
G  NiH»Oa 
Bl  CoHa02+xOoO 
R  Fe2H„00 
31Q  CrgH30ii 
W  A13HU0» 

W  Bb30» 
W  S11H..O3 

W  Bnn.,0., 

Bl  CuHaOa 
W  HiHjOj 

W  Phii.o, 

Y  HgO 
B  UsaO 

Br  As*0 


KaCO3,orKa2003. 


W  MgCOa-rxMgO 

\JJ  BaC03 

W  S1CO3 

W  CaC03 

W  ZuCOj+jZuO 

W  M11CO3 
C  NiOOa+riUO 
P  C0CO3+1C0O 

R  FeaH„0„ 
C  Basic  carbonnto 
Basic  carbonate 

W  Sb„03 
W  SnHa03 

W  CdCOs 
CB1  CuC03+.iCuO 
\fj  BiaOaC03 
W  I'bCOj+xPbO 
RB  HgC03+^HgO 

W  AgjCOj 


AmHO. 


W  MgHaO, 
No  precipitate 
No  precipitate 
No  precipitate 

W  Z11H3O3 

W  MuH50a 

Bl  CoH~Oa+jCoO 

R  Fe2HaO0 
BC  CraHaOo 
W  AljHoOo 

W  Sba03 
W  SnHa03 
W  SnltaOg 
W  CTHaOa 
CB1  Basic 
W  BiH,Oj 

w 


W  3(NHaHgCl) 
B  Basic 
Br  Ag,0 


.  indicates  Uiat  the  precipitate  is  soluble  in  escess. 


The  colour  of  the  precipitate 
BB=  brownish  black ; 


Metals  with  the  Common  Eeagents 
IWmnlm  of  the  precipitates. 


Am2C03 


W  BaCO, 
W  SrC03 
W  TaCO, 
W  ZnCo^+j-ZnO 
W  UnOO. 
C  NICOj+rNiO 

P  CoCO,+rCoO 

R  Fo,H„0„ 
C  Basic  carlionate 
W  Italic  carbonato 

W  Sb„0., 
W  SnHjOa 
W  SnJIjO, 
W  CdCOa 
CB1  na-ln 

W  ni,o,co, 
W  riiCOj+jPbo 
W 


SH2. 


No  precipitate 


No  pp.  If  acid 

H 

No  precipitate 


Y  As,S, 
O  Sba03 

Y  SnS3 
Br  SnS 

Y  Otia 
BB  Ons 
BB  ni3s3 

B  PbS 
B  HgS 
B  "E,S 
B  AK,S 


SAm„. 


No  precipitate 


W  ZnS 
F  MnS 
B  NiS 
B  CoS 
B  FcS 
B1C  Cr2H,0„ 
W  AI,H„Ou 

Y  Afl3S3 
O  Sb20, 

Y  SnSj 
Br  SnS 

Y  OdS 
BB  CuS 
BB  ni,s, 

B  PbS 
B  Hg8 
.    B  IlK,S 
B  Ag,s 


Other  Bcagonts. 


Name  of  Eengent 


KSbO, 

PtCl4 

PtCl4 

Na3FIP04 

H2S04 

H,S04 

AmaOaO. 


NftOlO 
NaOlO 
K4FeCy0 


E,FeOy0 

UjSO, 
KI 
HC1 
HOI 


is  Indicated  by  capitals W 
B  =  red;  F  =  flesh-coloured. 


=  white;  0  =  green;  Bl  =  blue;  Y  = 


Precipitate. 


W  NaSbOs 

Y  2KC1.  Pt014 

Y  2Am01,  PtCI4 
W  MeHP04 

W  BaS04 
W  SrS04 
W  CaOa04 


B  Ni,05,tH20 
B  0o3O5,4HaO 
Bl  3FoOya.  2Fe3Oy0 


RBr  CnaFoCy„ 

W  PbS07 
R  IlKl 5 
W  HggClj 
W  Ar-01 


yellow  ;  P  =  peach  ;  B  =  black  ;  Br  =  brown 


W 

o 
o 

P9 
l 

a 

r_> 
o 


t/J 

H 
W 


T.BLE  SHOWIHO  THE  CHA.HA0TEBIBTIO  R.EA0TIONS  OF  THE  0»BB»  ACIDS. 

Z  vertical  columns  give  the  formula,  of  to  predates. 


Add. 


Fe2Cl0. 


HaSO, 
H18i01 

HtFeCyo 


H0FeaCy12 
HCyS 
2HF,  SiFj 

HOI 
HBr 
HBiOj 

HI 

HIOa 
HOy 

HF 

H.jC,Ot 
H.2CiO« 

HaPO» 
TH.,Oa 


Ba013 


W  BaS04  — 


(Bd  3FeOy3, 
1    !iB  - 


Ve,Cyi 


fBr  Colora- 
\  tion 
r  R  Colora- 
\  tion 
W&  BaFa, 
SiFt 


(  YW  Fe2Pa 
1  0„ 


AgN03.  Ca013. 


[These  form 
pp.  with 
AgNOa 
insol.  in 
HNOj 


W  AgCl 

YW  <MSBr 
W  AgBrO, 

Y  AB1 

W  ABcy 


Pb(H3 
CaO„)3. 


Other  Reagents. 


Name. 


Precipitate,  &c. 


AmCl 
FeSOt 

CuSO» 


W  CaF3 


g  H<SiO» 
Bl  K,Fe" 

C.v„ 
RBT  1  n 

FeC)a 


Y  PbCrO, 


\N  ~  OaOa 
—        Iw  CisCajOo1' 


f  OnS04+ 
\  FefiOi 

The  acid  , 
etches  glass 
CuSO, 


( Forms  Ag  I 
\  Miiror 
Ag  Mirror 


W  CaC-,0, 


Nature 

of 
Solu- 
tion. 


i  o 

:  a 


las 


The 
R  =  red;  d 


,  I  ;  .  „  ,  ,.      it  —  blue  •   Br  =  brown  ;  Y  —  yellow  ;  W 

r'ciu.itals  indicate  the  colour  of  the  precipitate .  -  li  -  ™  .  witb  CaH5Oa. 

s  dark  i  1  =  Ugbt ;  B  =  gelaUuous. 


« 
o 
o 
- 

I 

El 

w 

M 

o 
o 
cu 

"t» 

CO 

S 

H 

g 


PS 

<:  . 

to 

EH  2 


^  w 

O  ^ 

fi  CO 

°»  i 

2  3 

Eh  -a 

o  a 


HH>     .   i   O  flH 

r^0  3  *  ft.  3 


S3 

o 


CD 


CD  >~> 


so_-0 

O  - 


•g  «  §  g  « 

CD   £  TJO 


hj      a  t>  fc0c*_, 

ho  -i  °  cj-P  H  S 
it  a   .OHt;  c<a,a  a 

~  *s  2  a  re  IT    bn « 

5  AS  «rl  f -a  *  sr, 


^    3  ~  rQ 


3  « rg  s  ■§  a  P  K  a  4.  ,a 
ft<     ft.     S     £  13  o 


33 

o  ^ 
o 


ft.^» 
i-i  v 

i  a 

s 

To  CD 

5  fti 

-7J  CO 

a* 

H-o 


d 
Q 
<<-( 
c 


'—  — 

O  CD 

O  a) 
2  -ft< 

a     s  3 

O        o  °? 
«  i — i 

-3  ai 

o  fe 

CO  CD 

^  ^: 

o"^  ^  * 

c.  O 

-Si*  §1 

5.3  s 

5  03 


C3 


3 


a 


<3  ^co  — 
t>»    O  o 

^3      CO  A 


o  cl  »  g 

.3-2  3^ 

W)-"  M  3 
0>  13 

CD 

S  ft-OtS  ^ 

«  «  C«  lu 

(L  °Q  fto 

s-3^  |  a 


CD 


o 


M 
o 
o 

P3 
i 

W 

o 
o 


K 


i  bo 

0.2 

00  > 

ft  S 

00 

<=s  ^ 
O  ^ 

crT  >-» 
o  ,q 

I— I  CT 


'  03 

© 

4  c3 
3  3 
c3 

2 

2  1=1 


d  § 


o  H 

g  O 

oo  m 

cS  "5 
a,T3  o 


5^  a 


^.9 

rcj  .ir  a  o  .w 

_  ra       e3  S3  60 

O  'H 

5 .5  s  S  « 


■9  « 


5 


>  45 

o  > 

^  o  o 

^  ~  > 


3  r— . 

ti  ft 

s  §  s"= 

-p  J:  .2  d 

"■  -e  -s  o 


°  ""3  S  -  a) 

-4-3  _Q     ZT  C3 

3  S3  *»  ^ 


GO  2 


s  .  a 

T3  O 


0)  00  >, 


CO 


?  in  -s 
-3  o-&"£ 


o  —  -JJ  3  c3  03  oo  •  J3 

p     o  p,o  g 
—  c 

o  § 's  E 

o3  --^>  >-."£  M 
03  —  P 


Up  p 


Cr-j 


-    *  _ 


w    QJ    (B    p  J 

go       £.  ;3  03 


d  — '  >H 


o 
'S 


43  O 

"=3  '-5 


e3 
— 


o 
> 


P-Prt  fQ  a  g 

S--^  s  So 


3  T< 


-so' 


o  S 


C3^ 
o  .S 

o  5 
3!  S 

o  5 
o  ~ 

rC 


"a  « 

c  "S 
x  "3 

to 


o 
o 
« 

t 

m 

o 
o 
a< 

~n 

H 

c/; 

a 
a 
a 

o 


I- 


— ' 

°  o  J 

lili 


.2  o 


3 

h  — 1  w.s 

^  13  O  « 

o  s  i 

■  r-.  r-x  CD 

O  <l<  ^ 

L«  (-1 


m 


if 

3^9  _ 

73    C3    (j  CP 

F»  *  a  » 
s  os  a 


3fc 


'  <D 
> 

2  "3 

—  CQ 

—  tg 


bQ    .  ftes 


_a  .3  g  cS 
3  o  '  =  S 


3  3 


?5  ft 


c3  cb  55  — 
«j        .-.  t>>73  73  ^c- 

3  „•  « -a  M  S  ^  . 

i  -s  «m  .a  °  to  s>.9 

ft  a.  m  j    3  . 

p,  g  ,2  <d 
^2  o  a  -°  S  "S 


c; 


"3 


"2    S  Q      ,    CO  3>  ^3 

»  -J  cf         g  M  o 
s  -  2  £  .3 .2  -«  a 


3.S  1 


(8  *>  Q  3  *  o  3  -S 


ID 

CQ 
r, 

ft 


O     M  a 


3-2-2 

H) 

J  §  9  § 

—  o  ©  * 


3  3  a 
g  a  o 


s^O  or3 


^"oj-^  a)  !3  S 


B.3  u 

(U    CO  , 

ft  ^  o 

S3  u 


«  3 
^  9 

-0-3 

-a 

go1 

O  CD 
^3 


•i  —  ft  3 

2  -M    O  ^>  CD 

<83|  IS  §7i 
ft.2^§ 


fl3  SP 
.2  j.  9 

3^3 

O  M 

to  °73 

3 

U    O  » 

.  S" 

•  u  3  -S 

'3  13 
a  tk 
o  i.  P 

T3  ° 
3  10  u 

■is  3  o  o  g  « 

S  -g  CN  ^  §  Z 


;;n3  tc 

£  3  3 
r2  CD  'o 

2  "  Ei 

"OH 

cj  O  ft 

<dJ=?.S 

■2-S 

3  -a  'S 

03  O  O 

.  CJ    C«  i-H 

M  o.2 

.    DO  o 

-■8  9 


CD 

CD  - 

c 


a 


<8 


.  <u  2  ^  35 

^3    C3   CO  CQ 


CD  O 

°  s 

co 

co  n, 


z 
c 

n 


CD 
CM 


'  O 


2  o 

a  m 

CO  0 

o  "£  P 


O  t3 


™  CD 


cfl  o  o  ^ 
r^j  ,5  cu  g  to  p3 


o  w 


c3  S 
CO  .? 

M  a 


.    co  'H 

S  o  a 
o,  ,a  =g  « 
d  <n  as 

c ^  ill" 

_co  t^S 
fe;  "5  _b  <n  co 

WrHjJ    ft^  O 
C£    3C5    2    ?  « 

;  to  if  ^ 
C3  ^  °  °? 


th  3  O  CO 


5  £ 

o  co  4 

^S.S^^e^S  "  SO 
d  »  a  .2      t>  .2  .a  co  p,1-1 

O  SI    ft  ft  CO  rr 


a 

£  a 
&  a 

31 


o  -3 

CO  C3 

CO 


JZ3 


.§  a  5  £ 
.2  £ 

Si  J|fl 
ft  0=d 

CO  g 
'   „  CO 

2  a  m  a  s 


3 


s — '  a 
>  — 


'o 

0  CO 

1  a 
§  a 

s  o 

^  CO 


c3 


3    '5  2  9 

cc  ^  ^  3  C3 

"So  0 

*  O  CO       -C  I* 

S  '3  a  jf  ,3  ^ 
g     P4  o3  A  m 


co 

c3 
f-t 

B 

05 


o 
>5 


3  * 

h  k  " 

8  1 

PS  ft 


^   b*-,^  CO 

3  1-2  'I 

P  ^3  -  ft 

CO  -*1 

■  ^3 


CO 


co  O 
3  O 

ft  ci 


O  r  ^  e3  > 

N  O  3^ 
a  o  /.  \ 

IS  8g 


a  q 


a  § 

.°  5 
o 


O  .2 


.  c3 

DQ  — - 

tS  c|  g 

-a  « 


rx  o  os 
.  m 

co  co  « 

a  £ 

S  8  * 


o 

o 


o 
a 


o 
> 


-  CJ  ,_J 

'=  ftz 

a  g  — 

^?    ^  o^ 


o  e  a 


2 
to 


g 


O  53 


.3 

> 

m 


td-S  =- 

w  3  jg 


'3  .•  8    .<  =3=3 


OmO  Son  A" 

N        fcd  -fl    »    Jl  f 


M  O  V — g   In    Jl  . 

,o  1—1  a      g      2  K 

£  "  I  .S'sl'Bi.o 

3.5  -a  &  ^sc 


M 

o 
o 

M 
Eh 

w 
w 

o 
o 
p< 

*OJ 

Eh 

CO 

a 

w 
w 

w 


CO 

fc- 

CM 


43 


S3  d 
E>  03 

□0  ^ 


=  oi  Q  co 

O   p    03  Jh 


l  CM 


H  _  c 


I*  as; 

■»  g  ' 

"o  S  o 
Oh 

o 

03 


CO 

o 

«  .J3 

a  a 

O  O 


OS 


"ei  bb 

o  .3 
5.2 

a^ 

03  03 

£  (3 

<2?.d 


03  -5<^ 

53  eg  .H 
«-  ..sS 

Ori  »  c3 

t2  .a  ■§  03 

P. 

0) 

H  h  O 


ft  I3 

io  '43 


03 
l> 

O 
CO 
CO 


Ah  d  5 

os  13 

gp 


5  B- 


0*T) 
'd   3  O 

d  d  ja 
o  d^ 

o  P  , 


o 
5 


03 


o 


03  . 

X 

43  . 

d 

.  03 


o 

ti 


.2 


43 
P=H 


d 

d  o* 

~  a 


2  ^ 

03  d  Jf 


to  43 

3  ?• 


a  8  _  03  c3  •? 

fe  c3  CO  d-_S  3 
^"^3  03'     n3  ° 


-r  d 
d 

o 


3  cd  43 

03  Jd  CO 

t3  P 

03  d 
^  " 

■g  22  £  ^ 

^  ||< 

d."s  P~  o 

d.S  t«5 


>  ^>  "rt  ^ 


CO 

o 

03 

M) 

C3 
Ph 


cs  a 

0  1= 

C3 


OS 

— 


is 


^5 
p 
a 


O    d    43  b 

■*  hT  0  d 

W|| 
>  o  g  x 

2    CC  -J  Q 

o 


&3 


_.  43  ^  o 
3^ 


«"  Sh3 

43  5 


ZJ  03 


5  5- 


os  Q  H  S 


03 


M 
o 
o 
m 

& 

W 
o 


73 

w 

1 
u 


O 

to 
.O 

CM 


c3 

3  §,3 
©  .- 

a.  ^3 


do 

N  DO 

©""S 
So 

-43rH 

-  f  £,  g  3  .3 

'~d~  * 

M  CD 


>  o 


Cj3  m 


73 


53  "  5 


© 


§  * 
5  o  "g 


© 


<s  '3  ^  t? 

I  ill  i 

I'i  jfi  > 
.g  J  p| 


0  "5 

—  d  o 

>  03  d  oj 

•3^0,    .3  fe 

Mm        .    .  03 

©  eS  F 

1  <8  J  3 1 ^ 

Mute Ji  . 

J3   a    3  s 


^3    if  3 

0-3  9 

m  3  ©  13 

«  2  a     P  s 

0  -s  s  'c^- 

.fed  •  JS  S 

wew  M  O  to  , 

5  s  § s  .  * 

3 d 

c  ,2  d  cp  -*J  § 

g  a  "SIS'* 


A  ^3  ©  ©  © 
^  d  3^  o 

rti  ,vi  _ 


Ph 

©  o 


©  £  g  ft 

0  o  S       ©  ' 
cd  ©  jd  §  c3  .3 

"a  ?:-S*§= 
2   2  © 


o  • 


a  ^3  ^>  s^^j 

^»        CO  73 

©"d 
P-l  cfS  d'^pr 


5* 

©fed  ©  d 
©     a     S  cd 


© 
-a 


3  o 
©S? 

o  Si 

So  3? 

m    r]  ri 

.  s  ^  © 
>:    o  0 

W)i2  d  " 


Cm 


© 

2  50 


&  3  tuo's: 

d  a*  o  o  d  P 
.3  rt  "S  _©  3  © 

^  I  §^  ©^ 


w  o  ^2  © 

.0  "cs  5o  u 
~  <o  5  m  3 


bo 


^  ©^ 

S      to  F 


M 
o 
o 

B 
i 

o 
o 


H 


O 


o 

a 

o 

02 

be 
g 

'3 

a 
o 
o 


I    CM  ■> 

ft  °  3 

.      —  "~< 

0  3 

o  «5 

"fl  £  o 

3  3  M 
-o  o  03 

I8  I 

02  J 
c3 


rp-t   3  t~i    X  13 

^2  .S   O  OJ  a  g 

u     .  O  <»  - 
O        «  -3 

o  o  £  2. 

S  CD 


PI 


O  Oh 
-„  03       .2  OhO 


x  ' 


O        ^    -  Oh 

xi      ch--h  .rr 
U  -5  M  »  S -2 

Ste  3  J<)  -~ 


03 

3 

C3  S3 

t-i  •  --3 

£  60 

.  q     o  a  a 


<  <M 
3  3  T3 

03    M,  C3 


3 

3 

ft* 


a  bo  g 
SB  1 


S3 


03  03 


3  ° 


03 


Ho1  £.3 


o 

x  tS 


*  _ 
£2 


6013 
3  o  ° 

13  c3  3  x  P 
13  3  c3  S  -3  > 

|3  o  *d  » 
•a  3  o  .5  3 


|       .  .  -H 

,3  ^  S 


3  3  03 


03 

o  a 


03 


O.  03  ^=0  <S     •  o 

.2  s  "S  O  -a 

Ui  Oh  oOf 


3  03 

^  03  *^ 
-~3  hj 

■V    3       03  »  O 

8    6C  O     *  03  33  . 


g/5  .2  3  .3  0 

rH         O    10  >H 

o  S  ii  ^ 

^  1  a  ts  .  a 

Oh  _      -  t.  — 

3  60  3  3 

S   hn13   3  ® 
•~  13   5  .3 

13  cs  03  n  C  ^ 


13 
03 
U 
03 

T3 

(S 
O 
Oh 


03 

Oh  . 

c3  t. 

Oh  03 

n  =3 

_2  £ 

J3^5 
13  ' 


w  O  o 

03  ~ 

•3  Oh.-T  *" 

3  o  5 


>3  I  1 
3  J3  3 


3  03  -w 


03  S 

3  §< 


fe  03 


K3 


03  0  ^  _ 

te  »  " 

~  03 


33  3 

H 

Oh  £ 

-  13 

03  o 


^h 
03  _, 


H-  ^H 


S  P  .5  ■-  £ 


3 

S3  eS 
H 

Oh 

c3 


o.—  t 

x   r-\  _v  x 

03  =3 
—  03 

£  x 


3 

C 


£3  -2 


!  13  c3 


03 
Cn  Co 
IS 

Is 
^1 


^)    03  r- 

x"~' 

(£  .Oh  i 

H 

S  X  1 
S  O  ' 

Si  3  & 


,-11  "J 
31!  Q 


2  ?i 
o  h  - 
o.  §  ^ 


S  0.&5,  S 


O  3  g  Oh 
X    03  — 

-3 


=  .  -  .E  ; 

£  S-2 
fe  F  b 
S  s  § 

^  3 


03  03 
O.  Oh 
ri  =3 

O,  Oh 


w 
o 
o 

« 
H 

g 

O 
(V, 

"co 
H 
en 

I 


J  C 
<  I 

P  ~ 


s 
j 
o 


.  o  °  ° 

a  a  s| 

g  g  ce  g 


CO 

O  —i  CO  CO 


X 
^3 


00 
CI 


of 

1 

o  : 

XXX 

mganal 

or  tiii 

-  a 
2  „ 

permi 

mate, 
te  .. 

o 

'3 

ID 

55  12 
d 

bichro 
sulpha 

a 

r-f 

3 
O 

a 

03 

SI 

io 
co 

CO 

o 
o 


3  ^p 


&P  hSK  &0 


o  3  u 


b'  3 


P 

O 

o" 

O 


o 

.g 
'3 

a' 

ca 
H 

Sb 

CM 
CO 

o 
o 


•  O  .o 

p  a  a  a 


d 
o 


-H  r-l 

i-H  t- 

CO  iH 


X  X 


CO 
CO  ' 


I  CM  io 
i  O  CO 
I  CN  CO 


XXX 


?  § 
■*  .a 

x  3 

£  O 
P 


2     co  -x 

O  -H  cm  CO 
00  CM  CO  o 
0|>OH 

X  X  X  X 


a 

o 


d 

p 


to  IS  | 


*3 

C 

o 


o 

p 


CO 

o 
o 


a 

o 
o 
n 
■ 

ft 
fa 
W 
o 
o 


B 
o 


CO 


oo 

.  P  0 

•>  s  s 

03  1=3  <i 


"IN  i-l 
O  "H  — 1 

C  00  3J 


3 


000 

a  a  a 

II     II  II 

00  co 

tO  *H 
f-  C5  — I 


X  X  X  X  X 


II  § 

O  o 
isT  3 .3  ' 

10  .2  co: 


03  s 

O  lO 


*h  a»  o 

O  — 


O 

a 


a 

ca 
be 

10 
10 
co 
o 
o 


c»   «   pi    ci  w 

OOOOO 
CM  IQ 

II    II    II    II  II 

OOOOm 


OO 


a 

o 
a 


2  ' 
^  a  ■ 


OO' 


a  a  a  a  a 


o    0  "I 


a  - 

c3  a 
«  •  &  • 

Illll 

?   r  3 


o 

IN 


13 


0 


00  HH  CO 
-t<  CO  rt< 
00  <N  to 


XXX 


is  03  :  :  2 
a  o 

03       13  o 

M     a  .  a 

a     k  • «  os 

a  .S  P  s 


a, 


IS 


o      0    *  3  £ 


05 

bO  b£  tD 

ft  Sft 

a  a  a 

g  g  g 

o  00  rH  rl* 

o  ot>  .O 


II 

o 


d 

o 


d 


II  II 

'  TjH  ■>*< 
'  O  i-H 
rH  T> 

IQ  to 

X  X 


a 
o 

Q 


us 
o 
S 
w 
t 

a 

o 

F- 

a 
a 

v 


eo 

CO 


c3 
g 
3 


o 


a 


ITS 


CI 


.o-S       .OS  a 

OOPh 


a 

8  . 
o 


II 

CO  —i 
Cl  CO 

CO  lO 


o 


3 


CO  -H  io 

CD       IQ  in 

Cl       CO  Cl 

OJOO  r-l 


its 

(M 


XXXXXXXX 


.  a  r 

'  o 


s 


a 

03 

to 
o> 

-ft 

CO 

co 
o 
o 


a 

c 


3 


O 

o 
W 

a 

& 
ci 

OS 
rH 
O 

o 


£12 


Q5 


3 


3 

3 


co 

a 

60  bi 

h-  CO 
Cl  CO 


II 

ID 

A 

CO 

o 

•  <-» 


5z?  IS 


o 
ci 


CO 
Cl 


O 


a 
o 

cS1 


a 
o 

3 


0) 

^3 


ci 


a  a  1  g 

c3     cj  fn  tax 

O  Cl 

■o  co  co 

o  — I  o 

o  o  © 


i 

o 


§  O 


T3 

tS) 


fit,  CO 

S  "t 

•3  £ 


i-H  |> 

«  o 

l>  iH 

X  X 


el  00 
o  a 

,§  § 

9.3 


a 


o 
o 
n 
■ 

Eh 
H 

bd 

D 
O 
~ 

"m 

IH 

'A 

a 
w 

o 


00 
C  I 


.3  S 

to  c3 

■S  B" 


00 
CO 


O 

co 

to 


00  00 
00  CD 


X 


g 

.a 


CO 

3 


OS 
CN 
CO 

o 


03 
Cm 

CO 

O 

3 


a 

S? 

•a  H 

to  lJ" 


co 

CN 

a 

in 

o 
o 


3 

CD 


c3 

ft  IS 


EhJ  ,     -  M  m  o  n  a  c  ci  -f 


•  t- ®  CO  »  CO 


«  § 

to  g 


3  K 


s  a 


U  IOCDCDI-1-XCOOCflO 

dV  ' 
;.§  +  +  +  +  +  +  +  +  +  + 

n'O 

?c  loounomoinoino 

w 

^Scj'i'^^'iflmifliiKDtacco 
Cia     ™  ^HHrtHHHi  1 


*•<£  S 
5  g  i 

E-i 


+++++++++++ 


Illl§lllgl§sl|ll||l||||g§g| 


n  H  cr,  H  H  ri  ^  ^ 


'II  'a 


S'g/ 


8  &! 


a  | 


•  cj  .  q 
o  <v  o 

«  3  o  u 


^  ^3  i 

."'3 

ao0s 

Jo  gJf.S 

£•££•'5 

EfiaH 
S3  KmO 


HI 


■s 

o 


us 
o 
o 

CP 
I 

EH 

w 
M 
o 
o 
PH 


E-i 

M 

a 

H 
K 
o 


CO 
CO 
CM 


52!  IS 


e3 

a 

-.a 


OS 
o 


oi 

a 
o 


o 

Per  cent. 
NaCl. 

o 

CO 

to 

CO 

o 

o 

>o 
its 

o 
co 

co 

o 
t> 

t> 

u 

w 

> 

^  IS  3 

CO 

OS 
CO 

8-68 

40-3 

40-8 

413 

41-8 

42-3 

CO 
CN1 

CO 

co 

43-8 

C.c. 

cm 

o 

Per  cent. 
NaCl. 

o 

I— 1 

CO 

lO 

o 

rH 

us 

rH 

o 

tM 

CM 

Silver 
1. 

CO 

-f 

Ifi 

CO 

t- 

co 

CO 

CO 

CO 

CO 

fcis  si 

U 

CO 
CO 

co 

CO 

CO 
CO 

co 

CO 

co 

CO 

CO 
CO 

O 

CO 

CO 
CO 

CO 
CO 

O 

M 
o 
o 
« 

I 

W 

w 

o 
o 

Ph 

a 

ta 
ta 
w 


CO 
00 
CM 


-1  fc-S^ME'l 


<5  fee  o 
S  a-* 


03  X  0 


o 
o 

4 

w 

M 

o 
o 


E- 

§ 
m 


00 


2  a  £  o  .2  a 

03  .ft    .  £3  01  Q 


ft  03 

©  a 

03 
GO  03 


-la  so-2 


o _i ^  2  " 
05    "a  -2 

a     m  M     r3  - 

Jo  s\s  o  ^  r  <°  •§ 

=  "°^03-»a8'3 

I**  1  S~  IN  °l 
^t)  M  g  *  03  §4^  a 

3  = 


03  >> 

a  ° 

e3  •- 


a 

a 

o 


a 

o 

•J3 
3 


03 


CO  ,<J 
03 


O 


PS 

1-1 

-I  fc  ^ 

•?  o 


•«c3®jd-2-5<u-33° 
#■8^31  g:S  ?3  2 

3  ft  a  £  :ft  j"ot«-B 
fei  ^5 a^^  gfe;  S~ 


p  . 

«5  c3 

►a.  03 

*  ft 


3 

ft 

a 

o 


13  03  3 

=3  -S  o  ^  £ 

3  g  bD  be 

3  o  s.3 


CO  c3 

a  a 


!.!.«) 
S    03  H 

^  c3  o  «-  a 
tH  £  o  o  a 

Ms  3  g 


; 

3  b  (D  O  O  . 

03  ^a  a  ^ 
■r<    -3  o  o  2 

fl °2 ° §1^1  a  >^ 
E,  8.3  IS  a"^  g'a  2  S 

a  o  o  S|  §  a-* 
£g  *  8 2       §^  a 

2  a  "3 

^-O3.2g>,s^«a-co 

ri  Q)  _— ;       _,  _a 

iA22^  I-S'91  § 


a  a 

S  03 
3  „ 

q  ra 
^■6  . 

03  >T3 

03  CO  08 
ft  ^3 

3  « 

p  CO 


2 


03 

-a 


to 
a 


„  03  , 
5* 


\a  .£ 


to 


a 

o 


ill 

C3  to 

§  § 


'■5  Eh 


.scs 


c3 


M 
c 
C 
H 
i 

En 
H 
M 
o 
c 
pt-l 

"it 
Eh 


o 


o 

CI 


oo 


o 

o  . 

a  s 
tote  a 

§  2  m- 


SO 

s  o 


ted'- 

o 
H 


a  II 


8  "1  . 
a  ° 


ii g  si 

=3  lO    -0  lO 

o   p  o 


o  o  <a 
£1  g  6b 

in 

H  o  o  . 

So"  11 1- 
il  a  2  s 


to 
o  o 


as 

3  O 


O 

W 

Is  II 

IS  ?| 
.  o  © 

ii  ii  ".ii 

£a  £a 
a  a  |  a, 


•IS  §2 

ii  1  ii  an  a  ii 


g  B 

o  o 

to  £ 


a 

O 


cfl 

IS 


M  cn  o 


o 


...3p 

•  -  p  C3  p  . 


c5 


03 


_o  ft,  H  a)  a) 
i^i  o  a  fl 


v  °  S 


.3-5  g 

a^<< 


CP 

fl 
03 

a 


os  t3 

't? 


o 

00 
03 


a 


ft, 

o 

-fl 


3S 


C3  <-^-l  f— H     U  JP  H~l 

^  «     J  2*3  os  a  ^  I'-"-1 
5L.Hs5'flS--  i 


a  so 


i-h  to  2 

O  O  i-l 


II  II  II 
cj  c5 
ci  o 

1-H  us 

00 


o 
o 
pq 
i 

Eh 

o 
o 


ce 


C5 
CI 


co 

CD 


CO 
rS 

CO 
c3 

o 
-a 

CO 

fl 
O 

3 


o 

CI 

CD 

fa 

k> 
.o 

a 
_o 

-4-3 


.3 


CD 

o 

fa 

fa 

a 

a 

C5 

So 

So 

rH 

II 

tT 

II 

a 

'a 

a 

ce 

cS 

C3 
j— 

_o 

So 

60 

I/O 

O 

CM 
rH 

o 

I— 1 

o  © 
o  a 

to  CO 

.2  -o 
P  £ 
-3 

CO 


Co 

60       J  •— i 


.3 

a 

o 
•-fl 
C3 


rH  SO 


o 

CI 
rH 

O 

g  fa  m 

Sag 

60  g  g 
t>  60  60 
03  CS  l> 

-h  m  cm 
o  o  -H 
o  o  o 


o 


°-i    6o  a 
.„  o 

**  Iih  «  a 

i  60 


a 

C5 

60 
t> 
CM 


3 

o 

•§ 

60 
d 

'a 


CO 


CD  i-l 

cci  O 


.9  § 

CD  ^ 


•a 


a  «  °o 

en  60 


o. 

CI 

os  a 

CO  U 
CD  .t5 

.S3 

OT  CD 

■si 

2  cd' 

a  n 

bOr— I 


►  S*8 

•3       a  m 

-8-2  2  % 
ce     1^1  co 

co 

o  03    •  ,H 

™  CO 
3  3 

11  £  3  O 

2  o  CD 
►5      -»  3 

j  pn  a  co 

Oh  u  ° 
S  ,2  fe 
£   3  ^ 

3 


o 
a 

ITS 


0-1 

0 


OC  ft 
cgod  Si 

~    "  CO 

a  I  s  1 

c3  c3  3  Sh 

6f) 

60  60  6D~ 
lO 

NCO  CO  C5 

cm  >o  -H  -n 

HHM0 
O  O  O  o 

II  II  II  II 


be  o 


c 
c 

K 
i 

b* 
K 
-> 

O 

c 

PU 

'a: 


OS 
CM 


(3  <D  S 
3  o.S 

<0       -°  ^  -2  CD 

m  -72  ^  rri : 


—  H  > 
3  bc 

<M  B 


teilS 


u  5  d 
.2  5     ©  00 

B  -B  CD  _,  .  >-, 
"   C3       .2  CD  _Q 

flail 

B  O  o  i  § 
□  (a  o: 
o  to 

a-B<2- 

*  bS 
i*  3  H  be  "5 

"S  <~  •£  .3  cS 
§  °  m  £j?  . 

.§8  SJ"a» 

CM   P-.-0   C3  I-H 


CD 

03  ' 


CD 

a. 

B  ■ 

OQ 


a 

c3 

5b 

in 
10 

CO 

o 
o 


0 

CM 


•P-f3  £ 


d 


cm 

CO 

o 
1— 1 

CD 


3  ^ 

B  CD 

S  ci  3 


CO 


a    b  ■ 


.J? 

"*3  t>  K 
33h  » 


B 


^12 


.3-3-3-3 

CD  - 


2^ 


CD 

I-  P  o'S 

CO  03  B 

CD  -  B  03 
h-5   O  0) 

_     r—       2  B 


o 

be 
«4 


*  O 

11  a 

•<  be 

B  10 

is 

beg 

CO  ■ 
o  ,, 


Co 


"53 


fl 

CD 

bo 


o 
T3 


a 

O  CD 

P  ;3 

B  "-1 


6Q 


CO  .2 

o  as 

h  d  d 

Sc.£P 


a  a  b 

f?  g  § 

bC  bD  K 

be 

00 

CO  m  CO 

m  co  o 
o  ©  1— 1 
000 

II  II  II 

0 
6 


©  o 

© 

CM  £ 

CM  g, 

«  c? 

O  & 

£  b 

§  I 

l| 


■ 

;  « 


£  3 


w 

o 
o 

I 

w 
o 


Eh 

w 
n 

u 


eo 

Ci 

c-i 


o 

CM 


O         0~  . 

a  a  a  3  a  g 

2  S  2  &>S  Sb 

bfi  be  bt>0  W>,n 

-f  -+h  -f  CM  O  CO 
O  O  O      i-i  o 

II  II  II  II  II  II 


03 


o 

o 


60  <3 


„  QQ 
_  -+-» 

a| 


fl  03 

•2.3 
"5  « 

en  -*-» 

03  0 

So 

a  a3 

<  8 


a 

bo 


o 
c 
o 


.  03 

■2-5 
+»" 
eg  «3 

■—  CO 


3 

O 


In:  b0 


«  o 

2  rH  ^ 
EQ  .  &, 

C3  CJ 
00  P, 


c 
c 

B 
i 

~ 

M 
o 
c 
ft 


pa 

a 

o 


c  I 


:  2 


£  a 

°  to 

■|  " 

c  > 


rii^  H 
s  c  o 

o>  ^2  -*J 

31 1 


3 

O 

a 

So 

rH 

o 
o 
o 


o 

ei 


o  3  3  i-h 

■-  co  ^  gj  I 

o  ^  ti  g 

d°  s 

.S  S  q-l  S 
J  60  g>  O  Bl 

^  -2  2  i2  Q 

c 

o 


□Q 


S^1.2 


m  •§ 

CN  -to 


0 


to 

^  lie 
p 

is 03  g  ^ 

CO 


J2  C 

•a,  « 

S  d 

CO  CD 

9  * 

.2  cu 


CO 


^  ft£ 

1  -4-3 

pJ3  3 

c  o 

•  r—f  -4-3 


cn  o 

3  tj 
g? 

2  — 

bbE-t 


to 


o 
ci 


p 

to 
m 


m 

CD 


to 

o 
a 

2  ci ' 
to  ■ 


-a  O 


o 

-4-9 

o 

C3 

ci 

o 
o 

rt  o3 

-8:3 
3 


J. 


„0  O 

ci 

II 

-  cc 


to 
< 

a 

p 
to 


o 

o 


ci 


p 


O 

co  r. 


"  C3 

-  O 

l.-S 

-s  a 

a 

s  a 


C3 


to 


to 


o 
o 


o 


.1  > 


«  s.-g 
p  — i 

- — . 


Si 

a 

e  .2 

a 


-a  = 

S  CO 

°Q  c3 
H 

o  tC 

•Sco 
tv  m 

<M 
^  O 

|J5 
I  § 
- 


o 
o 

« 
l 

EH 

w 
M 
o 
o 
p-i 

E- 

02 
S 

H 

a 

o 


o 


O 


"Hi* 


CO 


a.2 


01 

to  o< 

rl  O  ^  ^  n. 

•S'S  Sis 


o  § 


^2  ^ 

^  "H  i-H 

1  o  S 


g 
3 

K5 
O 

o 


M 
2  S 

p 

o 

a  o 


ass 

M  O 

o  0> 

>— 1  0) 
0)  3 

OCT) 
.  -M 

.2 

O.  a 
a  c3 


~  0) 
—  - 


q 
o 


d 


0) 

8  ^ 
o  © 

is  .3  o> 

C3 

CO   O  O 

Ph 

»  2  c3 

a  a  > 
E  §  <» 

So    l-i  », 

£  ^  d 


O  M 


:a  o 

S>  U  -M 
>  03  o 


c  o  a 

C/3    M  7m 

"«  s  ^ 

•S  .  c  a 

S  /->  ~  03 

O  »  J)  „ 

-S  5  ^ 


3£ 
*>§ 

i-t  o 

o  o 


P  <s 

CD 

fo  <j> 
171 

^  Q5 

CO  .M 

5  o 
•♦0 

^* 

o> 


3 

2 

M 

o 


_  0) 


£"3 

c?  O 

•§  ^ 

05  *M 

■Si? 

S  -3 
o  • 


b  cc 

§  a 

at-  o 

•ft--3 

si  © 

■2  «>  -a 
55  >  a 

£3 


I  °  3 

M  ^ 

S  he  3 
.«ins 
h  •  »J 
^  n  p, 

J>  M 

^  'o  3 

lis 

CP 

^2 


o 
w 

a 

C3 

M 

to 

rH 

O 


fl  © 
03  6 

A  i-i 
<~  13 

0  o 

CO 

£  ce 

g  CD 


a  g.I 
.2  73  *• 
-S  °  8 
-5-2  8 

O  T3  _ 

co 


© 


.2--  2 

13  -a-^ 
9      2  a  .2 

a      0  0  -3 

5  »g3 


CO 


5b 

© 

01  £ 

CD  „ 
CO  © 
«  g 


co  o 

4->    CO  -H 

i-  co  *; 

O  cS  B 

ft£7J 

-  GO 
©  5hH 


"3  ci^ 

—  .«  ©  a 
o  _.     ^3  « 

*B~ 


0.  £ . 


5 -.2  "a-j 

a  1  9  b"  i 


co  ©  . 

J  »  a 

-*-»  ~-< 

_  ft  © 


CO 


o 

Ol 


•5  © 
-5  o 

°9  CN 
»"  .° 
■I  © 

9  > 


O    1,  1/1  — 

3  C— 1  co  e3 
'3  "2  co  3  co  © 


_  -3  i-H  CS 


O   *     CO  «rj     0)  J1' 

13  a  !>  ■*»  .B  i3 


cs  •—  -a 


0^  01 


Irs 5ii 


o  co 
-a  .13 

Ci  ;B 
r— (  co*»""* 


CO 

©  ,— . 

«'"g  § 
C  -a  b 
-2o.2 

5  aJ2 
s|  s 

I  §.3 
§  S3 

5  <s  o 
>>  © 

g  T3  © 

i  °S 


3 

09 


a  © 


a 

c3 

60 

lO 
CO 

t— 

10 


a  >  i 

(8.5  8 

H  fci  O 

bc-a  S 

CN,-,  g 

'    B  O 

J  cs  a 


&  5  W 


QQ 


a 

& 

10 
o 
o 
o 
o 


rH  k. 

CO 

CQ  . 

o 

O  =5 

to 


•  S-B  o 

Q  *»  is 

ii  s 

B  i-h  O 

dp  ^ 

^3   O  4,  03 

§  i  §1 


CS   X  CO 

o  „ 

S  <» 

s  &a 

^5  c3 


s  &  « 


a  8*  I -a 


a  m  § 


CO  r-<  ^ 
H'S-S  CO 


co 


2  n  c3  o  "S  ©  'g 


^3  c 
5f  9-s 


—  CD  ft 

§  *"  .-s  a  s  s  *  S 
a-§ 


CO 


CS         77  .  — 


O  CO  _ 

►2  5  -d  ca^q^a  8. co 
t§       9  "P.  CO  P  1>  ^ 


53 .2  "2 

ft"S  ^ 
cs  u  a 


■GQ 


-    B   ^   2  <M    CD  Cf^ 

"3  a-g^a    ©  3.2  a  e 

"    to  ct!      -tJ  flJ  'ri  in  "J 


S  eg  o 

-°  ^  S  0  co 


^3  S'^s  » 

ft5^£ 


^    O    «    OS  g  ;y 


0.2^ 


0  _u  . « 

°5  g 


M 
o 
o 

B 

H 
W 
o 
o 


w 
8 
o 


CO 
CI 


•gbcS     as  .3  3 


_bc__ 


g 

EH 

p 
- 


CD  P  o  fl  d 

s.s  *£|  I  >»5 

s  -  ffl  d  S  °S  d 

cS  <3  0>  ^  .p 

®  0"p  ]  8  t.oS'g 

-2  §  -°  i«   ©   P  CD 

g  s  ^  g  -a        o  cj  cp 


•t3 

p  2 
is  H 
c 


£  5 

||  2' 

3       P  MO. 

U  rP   'P     CD  2 

"+"0'-1  P 

<DrP 


«  o  •«  -S 

P   *°  r— 

P 


p 
< 
a 

s 

- 


S  1:3 

m  CD  uj  ,m 
P^  n 


°  8 

w  'Ei  >.^3  S  "S  -p 

fl  op     P  2  ° 

C3  P3  m  bo  P  -P  „> 

e4— I  -4-3    CD  .P 

O  "-1  7;   En  CD  P 

§pas 
*  p 


+j  bD  a)  G 
O    0)  -3  ^  -t-3  f— < 


03 


a5 '  p  ""  CD 

SrS.-Pj 

53  +3  p  -S  .2  2  P  § 
g  p  3     43  -3  o  g 

U5  §  g 


i  t>  u 
C3  00  O 


c 


M 
o 
o 

P-. 
H 

5 
■a 


65  a 

<D  0 

-2  3 
5  -o 


-5  §-2  g=2 

3  «  c;  a>  a 
,tfl  .a  >h 


60= 
3  - 


"UUP 


2  g  o 


>>=:  B1  8  £P  £  «'  ui 

03  -fl  2-3  0  .B  _o  B 


-3-2  a>  -VS-- 


B  E= 


fl  fl? 


a  m  5  a  g>nm  a  -a  .g  .2  g 

5  §  2  §  of  J 

60  C3  B  ^  -Q 

1=1  M    ±»  b  a 

12  SO  „  6D~  J 


3  § 
:  -= 


3 


a -3  a 


J~    0>    —    <-i    fl  B 

33 


O    q  CQ 

3  o>  : 
O 


9:2-2-- 
05    ,  -O 


-ta  ^3  -2  O  bO* 

'H  S  2  '3        rH  - 

O  «  O  S  „  g  u 
o  •»->  03  B  o 


£  fl 


to  O 

I -a 


O 

3 

"2 

3 


-4-       --T       —       ■—    I        4ad  J  03  m  h        Wro5)  -3  ,3 

rLftfl  -^f'r&i-Ofe  B  8  8  S  B  9  O  S  S  ■« 

■jri 3  I     s^-,  *  >  s  s     S&s  2^  2  o-s 


g  Eh  es  -8 
B  ~ 


■  3  , 


.a:  a, 
-6*  Jig 
3  fl-- 

•>.3  <n  B  fl 

oj  "tj  •  a  s  * ,a  t? 


5«x  ^.2 

,2-  si  ~  ^  a 

■fl  S  ®-° 

■w  A  CjB  fl 

-°  y  m  >fl  id 


03  D 

T2 


-D  bo.S 

J  O  9  O, 


60-3  ^fl  c= 


•9  J 


hi  at 
3  5S  .q 


c£I0pfl'-a)-,:)3B.-^2 

p  —  K.a+^.d  es  fl  &  6otl  2 


«2+j 


=3  .2  3 


°  a  * "°  ip 


fl^_ 
I  S  O  d 
-fl  ^  i^-H 

5  a  a^ 

OJ2  m 


J3 

el 

9  i3 


0  ■- 

ob     fl  ^  a 

fl  o^f  o 

fl  ^  fl  £ 

o  fn      2  a 

CQ    03  CD 

3^  o 


W  "J 


a  fli2 

rfl  S  r«  d  03 


3 

93  j 

P  <1  09 


1* 

d  rr^ 

2  « 

03 

33^1 


o 
o 
o 
i 

EH 

W 
til 
O 

o 


Eh 

00 

a 

W 
H 
o 


o 
o 

CO 


P.I 

,2b 


03 . 


s 


03 


P  M  O 

M&  a 

■3  K<« 
M  o 

.3  >>03 

H""  2 

lis 

"S 


*H--g| 
c  fe  is 

^  03 

d    O  r— I 

as  h-:3 


-  a,  g  g. 

£  p  ,3 

e  s  § " 

I  03  O  -2 


O   03   03   03  ' 


o  o 


□  -g  ,P      P  ,h'rP  £i 


3  ©  03 


03 


p-p  £: 


"  o 

co  +f 

•rH  p 


§|a^g| 


2=§ 


SUJ  i  1 

m  -s  .5  ^  a 


P* 

a  d 


a 


O  03 


p1^  S3  " 


p^2 


h->  O  co 


01 


■  oS' 


03 


03  03  ^  _ 
i  i — i    03   3  O 


0>  03 
•P 


02 


IS 


si 


03  03 

§  P  _§  ^  j3  "  -P  c3  .d  =«  £ 
^  ^  S  "§  03  5       £  CO  H 


03 


g  03  0 

2  -a  as 


„,         03  c_ 

©  S--F*_2  no  2  o-2  o 

a  *  03^3  a  a-S    03 °-=)  2"3 


g      a,    .  a 

-  -s  a  a  x  p  o 

m  .9   O  — '  03  •-"  Q 

o>  c  :3  M  £ 

>  fthc  o  9  . 

S)  03  I 

2i3  >>d 

£  ~  §  &d  J 


*d 

03  (3 
M  03 

•   t  ° 

cc  ffl  g: 

cj  ^  0 
&'o5 


ho 
.5 


03  . 

"5  -P 


03    03  r-^ 


CO  C3 


3  a  a  t  ©  « 
« .3  ^7.8 


^  1=1  -p 


tj  03  O 
U   03  03 


3   O  0 


-t-3  f-t 


■to  o 

'P  S  1  2 

•      rS  ^DcS  H- 


o  t3 
2  fl 
Ph  53 


~  03 

o3  ^  3 

03 


03   «   p'J  03*  "5/ « 

°  -P  o         o  d 

.2  ^  .    03  gj.°  ^  ^ 

..  13  -  5  cS        03  . 


f— I   03  W 

^  ^  -p 

03^5  H 

.9     S  o  •-  o 

g   03   tC  B  ^         03         £  .S  fl^ 


q  03  eg  fe: 

|  _0)   O  |S  r 


P.S 
C^H 


c3  c3" 

d 


5ph 


d  d  d  2  2  a1  S-J  S  ^  S     a        §  pi  -p  -p 


a 

°  ■+»   03   d  03 
Ph  2  J3   03  J3 
Sc"   P  g^S 

^  >  ±?  2  -p=-^  E 


03 


o 
Pi 

*co 
w 

1 

« 

i 


.a  35  -~ 


to 
a 

'% 


r3 

a 


P  a 


si  0      §    is  g 

D  ccS  cS  ^3  -P  ia  H 


CO  O 
03 


0) 


5» 


M 

„  CO  © 
— '  © 

ft  a 

a 

cla  b 

a  =5° 

C<H 

«J  °  co 

ill 


°  .a  rt  — 1  tJ 


CO 


0)  ' 


P  Sfr!  - 


a 
- 

CD  co,2 


'  "ft 


W  © 


22P©c3aft©hn- 


gp 

■-  o 


£P  CD  fe  Co' 
^3  *3  to 


©  _ 
ft  ft 


ho-: 


°  -S 

C_»  CO  CO  n 
cj  h 

cp  bo 

C3   CO  d 


a 


-g-a 


CD 


CD 


p  S  s 

to  a.U 
H  Q< 

«  *  s 
2-3  1 


—  JO 

.2  3 


a -a  j3  ® 

ft. 


s  a-ffl  - 

B^tog  a 
£  §  -S  P  to  2 

a  co  C4_, 

*©  P  CD 


CD  ■ 


J!* 

P  s 


a  " 

«  a 

'H     s  a-s 
-°   a  .  -a.^  - 


a 

M  .a 

bo  g 

a  co  ^ 

p1^  o 
a  0r^ 


o  o 


Ct5 

i  a 
V, 

3 

o 


2  ©  --a     a  °  w  p  a 

3  -Si  Es  a.— <  ^ 


12^ 


3  60. 

cd  a 
boa 

P  5 


ills 


&  °  S  2 
p.P^-2 


03  C3  <"  - 

p  cd  a  S  3 

H  h  to 


a  •  o,-^ 

.9 -a;" -a  £°.£  f  S= 
-ij    -a  cd  a  co  • 

C3        CD  CO  co  2 

b  o  2  a  «  i 
5.'2  *  S  cd  o  I 
B<f  ffl  J  J  S,  Q, 

a  05 


p,1 

Ph 

^3  CD  ' 

g'S  a,  a 


o 

a5 


^  n  13  a  > 
-  a3  SrS^-9-^^ 


!-°ca 


a 


S3- 
3 


09 


a 

03  ■ 


S  -  "2  Ph'J 


■'I    Ci  D 


03  c-h 


P 


©  a 

a  c3 


cd  d  y 


H    ©  P 


ft  So  «  ca  a, 

M.a's  a  >.§  s 

©  -4-3     co     a  c^ 

ft  X, 
©    ©    ft  JU 

2g-°c3^ 

S  oS  ft  <a 

a^  Bc72  g 
^  a         ^  ca  c3 

&  ©  5  4^  *  •§  h 


,  t>>. 

CO 


.9 1 


M 
o 
o 
n 
■ 

w 
M 
o 
o 

B 

U2 
M 

a 
a 


CM 
O 
CO 


ftrH 

HI    O  ^ 


c3       >.  t»  Ml 

pi  cs  s-  co  x>  q 


.  bO 

CO  »fH 


S  ^ 
-1  o  ^ 

a  co  "H 

•a  °.s 

c3  m  S 

a  8 


g  55 

d  co  ?  fl  m  co  ^  a)* 
£  ,£}  c3  ,i5  ,a  _  .43® 

13    CO    Q.  r)         r-*    ^  "T^  . — I  ._,  ro 

a  o  ta-u-r-"^  t£-*j  CD        >->  o 

o  aT  «  3  ^     «  ^  25  £  » 

s  J  oflS  bc^ 


a  is  -3 


'  a  - 

i  ° 


CD  _J 


$  a 

43  a 


P   0  -P  CO 

p  a  -c  °  M  -_i 
g  g  Es  a S 


he  i 


CO 


"  CD 
C3-S 


'd  ±3 
o 


a  +^  .9  ^  43 

« 


o  ^3 

«  - 

43  +=     O  O  r-j 

3  oo  o3  co  S3 

-a       a  03  c3 

cd  a  o  r°  ft^ 


Mco  g 

O  .1-1  -u 


•8  ^£  2 

^.2  _§  -9 


CD 

2  a 


o  43.  03  r 


9  ft?« 


>>>o  a-cra  m  .a, 

a  0 

a. 


C3  ©    "3  co 
>    X   CO  CJ 

.3  «  I  *  bD 

S   S    CD   S  g 

a  ,a  ° 

„  be  cd  -j3  H 

o  a  >»  o  -+3 
a  ^ 


El 


CD 


0 


I  r&  ft-»  a 

.  CO  CD  S  3 

3  -g     a  ft  "3 

SJ a^g  g 

S°-2  g  boa 
a  co 


m  a 

c3  g 

00  a 

CO  o 

>►>  ej 
bX)r;3 

S  a 


bx,  be  bo 


^3 


O  CO 

cd 

CD  "* 


"  g^l 

a°§^ 


>  a 


- 

0) 

•  rs  a 

to  S  o 

■2  a® 

>—  a 

o 

CD 

CO  g 


g.-  ,.83-3  2 
hi  8  i<     a  ~ 


sis 


C3   CD  ^ 

a  I  -2  .2 

JDS  fe. 
-g  ^S"-1  CD 

?   -"a  =3 

a 


1-11 


>  a 0 

2  a 

9  "S  a 

ft  a  §  S 

°  o  S  3 


—  ^ 
s'a 

£  o  I, 

■a  S  a 
2  2  o 

ifs'i 

a  o  a 

-  s  3 

§  g'ft 


~  cd  a 


ft  o 


g^ 


p  a  -a 


bC^  M 

-4-3  -*J 

as 


■k»"5  ?  £  &  <dW>  s  I  £  <* 


33    rfl§HoSftas^2^s  ,Sftc3 


i  .  o  o 

S3  is.-S 


5  -a 


Glossary  of  the  Most  Important  Minerals,  giving  the  Formula,  Hardness,  Specitic 
Gravity,  and  Behaviour  with  Acids. 
I  =  insoluble  in  or  unaffected  by  acids;  S  =  soluble  in  or  decomposed  by  acids. 


Name. 

Hard- 

Specific 

Crystalline 

ness. 

Gravity. 

System. 

1  Albite      ..  .. 

6 

2-6-2-67 

Triclin. 

S  Alum      ..  .. 

2-2-5 

1-75-1-9 

Tess. 

S  Amber    ..  .. 

2-2-5 

1-0-1-1 

Irreg. 

S  Analcime. .    . . 

5-5 

2-1-2-25 

Tess. 

I  Andalusite 

7-7-5 

3-1-3-2 

Rhomb. 

S  Anglesite . . 

3 

6-2-6-35 

Rhomb. 

I  Anhydrite 

3-3-5 

2-8-3-0 

Rhomb. 

S  Auorthite . . 

6 

2-7-2-76 

Triclin. 

—  Anthracite 

2-2-5 

1-4-1-7 

Irreg. 

S  Argentite. .    . . 

2-2-5 

7-0-7-4 

Tess. 

S  Arragonite 

3-5-4-0 

2-9-3-0 

Rhomb. 

—  Asphaltuui 
I  Angite 

2 

1-1-1-2 

Irreg. 

5-6 

30-3-5 

Monoclin. 

I  Axinite    . . 

6-5-7 

3-2-3-3 

Triclin. 

S  Azurite 

3*5-4-2 

J    J  — o  o 

iMuiiut.  nil. 

1  Barytes    . . 

3-3-5 

4-3-4-7 

Rhomb. 

I  Beryl  

7-5-8 

2-6-2-8 

Hexag. 

S  Biotite     ..  .. 

2-5-3 

2-85-2-9 

Hexag. 

—  Bitumen  . . 

•7-- 9 

Liquid. 

S  Borax      ..  .. 

2-2-5 

1-7-1-8 

Monoclin. 

Formula, 


A1203 .  3Si02 +N"a20 .  3Si02 
KO.R2O3.4SO3.24EUO 
C  HO 

A1203 .  3SiO,  +  Na20 .  Si02  +  2H20 
Al2O3.Si02 
PbO.S03 
CaO.S03 
Al203.Si02  +  CaO.Si02 
C,  H,  N,  O,  &c. 
Ag2S 
CaO.C02 
C,  H,  N,  O,  &c. 
(Ca.Mg.Fe)O.Si02 
(  Al .  B)203  +  2(Ca .  Fe)0 .  Si02 
3Cu0.2C02  +  H20 
B11O.SO3 
A1203 .  3SiO.,  +  3(jG10 .  Si02) 
A1203 .  Si'O.,  +  3(  Mg .  K2 .  Fe)0 .  Si02 
CH2 

Na2O.2B.,O3  +  10H„O 


Glossary  of  the  Most  Important  Minerals— continued. 


I  =  insoluble  in  or  unaffected  by  acids ;  S  =  soluble  in  or  decomposed  by  acids. 


Formula. 

Name. 

Hard- 
ness. 

Specific 
Gravity. 

Crystalline 
System, 

3Cu2S.Fe2S3 

0  Bornite     . .    .  • 

3 

4*9-5*1 

1  ess. 

C,  H,  N,  0,  &c. 

—  Brown  coal     . . 

*  5-1  *  5 

Irreg. 

2A1203.P.,0S  +  5H20 

0  Calaite      .  . 

6 

2  *  6—2  *  8 

Irreg. 

CaO .  CO3 

0  calcite 

3 

2*6-2*8 

111  Aug.,  liLiUlllUU. 

ftau2 

I  Cassiterite 

b— 7 

6 ' 8-7  *  0 

Tetvag 

SrO.SOjj 

I  Celestine  . .    . . 

3-3*5 

3  *  9-4  *  0 

Rhomb. 

PbO.COg 

h  Oerussitc  . , 

3-3*5 

6  *  4-6  *  6 

Rhomb. 

Z^ttxVJ.  oUJyj-r  AI2U3  .oii^U 
>>niir  t;:1\n  Gin 

0  omorite 

1-1 '  5 

n>u    O  •  Qfi 

I.I  ovfi  rr 
1  U  X.IJZ  . 

I  Chromite 

5*5 

4*4-4*5 

1  esseral. 

S  Chrysolite 

6*5-7 

3  *  3-3  *  5 

Rhombic. 

1.'  rt   aim     11  (\  Vo  n  pnn 
IVgU,  AI-2U3.  Il^v'i  A  62^3»  CttU, 

—  Clay  

1  *  8—2 ■ 7 

i  rreg. 

StOoi  &c. 

Lorv*  +  CO  A8 

0  Cobaltine 

5*5 

6  *  0-6  *  3 

T*«ca 

1  ess. 

2AloU3.3.^iU2  +  2(IVlgU.^>iU2) 

I  Cordierite  . . 

7-7  '5 

2  *  5-2  *  7 

Rhomb. 

Al203 

I  Corundum 

0 

3*9-4*2 

Hex.,  Rhombo. 

Cu20 

S  Cuprite 

3*5-4 

5'7-6'0 

Tees. 

Al20-,.Si02 

I  Cyanite 

5-7 

3*5-3*7 

TricHn. 

CnO.SOg+SHoO 

S  Cyanoae  . . 

2*5 

2*2-2*3 

Triclin. 

Ca  AO .  B20t  +  CaO .  2Si02  +  H  20 

S  Datholito 

5-5*5 

2*9-3*0 

Monoclin. 

C 

i  Diamond  .. 

10 

3-5-3-6 

Tess. 

CaO.C02  +  MgO.C02 

S  Dolomite 

3*5-4*5 

2-85-2*95 

'  Hex.,  Rhombo. 

Glossary  of  the  Most  Important  Minerals— continue. 
I  =  insoluble  in  or  unaffected  by  acids ;  S  =  soluble  in  or  decomposed  by 


Formula. 

Name. 

Hard- 
ness. 

Specific 
Gravity. 

Crystalline 
System. 

A1203 .  3Si02 + 3(G10 .  Si02) 

MgO(KeO).Si02 
3(  AI0O3 .  Si02 + CaO .  Si02)  + 
CaO.H20 
3CoO.As.,03  +  8H20 
CaF2 

A1203,  (Fe.Mg,  Ca,  H,)0,  Si02,  &c. 

2ZnO.Si02+H20 
3(Mg.Ca)0.2SiO<,+(Al.Fe)2 
0,.Si02 
ZnO.SO3+TH20 
Fe203.H20 
C 

BaO .  A1.203  +  5(H,0 .  Si02) 
2(Al203.Si02  +  Na2O.Si02)  + 
CaO.S03 
A1203 .  3Si02 +CaO .  3Si02  +  5H20 
(Mg.Fe,  Ca)O.Si02 
6(2RO .  Si02) + 2  AI0O3 .  3Si02 
FeO.T10a+»Fe2Os 

I  Emerald  . . 
I  Enstatite 
S  Epidote    . . 

S  Erytbrine..  .. 
S  Fluorite  . . 
—  Fullers'  earth  . . 
S  Galena     . . 
S  Galmei     . . 
S  Garnet     . . 

S  Goslarite  . . 
S  Gotheite  . . 
I  Graphite  . . 
S  Harmotome    . . 
S  Hauyne   . . 

S  Heulandite 
I  Hornblende    . . 
S  Idocrase   . . 
S  llmeuite  . . 

7-5-8-0 
4-5-5-5 
6-7 

1-5-2-5 
4 

1-  1-5 
2-5 

5 

6-5-7-5 

2-  2-5 
5-5-5 
•5-1 

4-  5 
5-5-5 

3-  5-4 
6-6 
6-5 

5-  6 

2-  6-2-8 

3-  1-3-3 
3-2-3-5 

2-  9-3-0 

3-  1-3-2 
1-8-2-0 
7-2-7-6 
3-3-3-5 
3-5-4-3 

2-2-1 

3-  8-4-4 

1-  9-2-2 

2-  3-2-5 
2-4-2-5 

2-1-2-2 
2-9-3-4 
3-35-3-45 

4-  3-5-0 

Hexag. 

Rhomb. 

Monoclin. 

Monoclin. 

'I'ess. 

Irreg. 

Tess. 

Rhomb. 

Tess. 

Rhomb. 
Rhomb. 

Hexag.  or  Mouocl. 

Rhomb. 

Tess. 

Monoclin. 
Monoclin. 
Tetrag. 

Hex.,  Rhombo. 

Glossary  of  the  Most  Importakt  Minerals— continued. 
=  insoluble  in  or  unaffected  by  acids;  S  =  soluble  in  or  decomposed  by  acids. 


Formula. 

Namo. 

Hard- 
ness. 

Specific 
Gravity. 

Crystalline 
System. 

HjO.A^Oa+HoO^SiOa 
A  l203.2Si02  + 110.  Si02 
Si02,  S03,CaO,  A1203,  Na20,  &c. 
Al203.SiO.,  +  Li2O.Si02 
Al2O3.3Si02  +  K20.Si02 
FeAs> 

Fe203 .  Si02  +  3(2  RO .  Si02)  +  ir20 
FeO.FeoO. 
(CuO.HjjO  +  CuO.CO.,) 

Fe0.S03  +  7H20 
3(3PbO.As2Or,)  +  l'bCl2 
FeS2  +  FeAs2 
MoS 

AI2O.T.Si02  +  K2O.Si02 
A120;, .  2.Si02  +  Na.,0.  SiO,  +  211,0 
NaaO.COa+10Hj,0 

K20.N20„ 
Al203,  MgO.KoO,  Na.,0,  Si0.,,&c. 
2(AI203.3Si02)  +  2(Nii2O.Cab). 
3Si02 

S  Kaolin     ..  .. 
S  Labradorite 
S  Lapis-lazuli 
S  Lepidolite.. 
S  Leucite 
S  Leucopyrite    .  . 
•S  Lievrite  ..  .. 
S  Magnetite 
S  Malachite..  .. 
S  Melanterite 
.s  Mimetesite    . . 
S  Mispickcl..  .. 
S  Molybdenite  .. 
1  Muscovite 
S  Natrollte  . . 
S  Natron 
S  Nepbellne 
8  Nitre       ..  .. 
I  Obsidian  .. 
I  Oligoclase. .    . . 

1 
6 
B-5 
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6-5-6 
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6-0-6-2 

4-  6-4-9 

2-  8-3-1 
2-17-2-26 

1-4-1-6 
2-58-2-64 

1-  9-2-0 

2-  2-2-6 
2-61-2-68 

irreg. 

Triclin. 

Tess. 

Monocl.,  Rhomb. 

Tess. 

Rhomb. 

Rhomb. 

Tess. 

Monoclln. 

Monoclin. 

Hexag. 

Hhotnb. 

Hexag, 

Rhomb. 

Rhomb. 

Monoclin. 

Hexag. 

Rhonib. 

trreg. 

Triolin, 
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Formula. 


4CuO.As2Os  +  H20 
Si02.3H20 
AU03.3Si02+K20.3Si0.2 
Al,Os,"(Ga.Fe.Mg.Na2)0,Fe203> 

2  d         SiO,,  &c. 
A1203 .  Si02  +  2(CaO .  Si02)  +  H20 

3Ak2S.As2S3 
Al203,MgO,  K20,Na20,  Si02,  &c 
FeS2 

3(3PbO.P20„)  +  PbCI2 
5FeS.Fe2S3 
S102 
AsS" 
TiOo 
NH4CI 
B2Os  +  3li20 
CaO.WOg 
AUO3 .  2Si02  +  CaO  .Si02  +  3H20 
2    3MgO:2SiOo  +  2H20 
FeO.C02 
CoAs2 


Name. 


S  Olivenite  . .  . 

I  Opal  

I  Ortlioclase 
I  Htcbstone 

S  Prcbnite  ..  . 
S  Proustite  . .  , 
I  Pumice    . .  • 
S  Pyrites    ..  • 
S  Pyromorpbite . 
S  Pyrrbotine 
I  Quartz     ..  • 
S  Realgar    . .  . 
I  Kutile     ..  . 
S  Sal-ammoniac 
S  Sassoliue  . . 
S  Scbeelite  .. 
S  Scolezite  . . 
S  Serpentine 
S  Siderite    . . 
S  Smaltine  . . 


Hard- 
ness. 


Specific 
Gravity. 


3 

5-5-6-5 
6 

5-5-6-0 
6-1 
5 

6-6-5 
3-5-4-0 
3-5^-5 
7 

1-5-2 
6-6-5 
1-5-2 
1 

4-  4-5 

5-  5-5 
3-3-5 

3-5-4'S 
5-5 


4-  1-4-6 
2-2-2 

2-53-2-5S 
2-2-2-3 
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2-2 
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■2-4-3 
-1-6 
•  4-1-5 
•9-6-2 
-2-3 

2-  5-2-7 

3-  7-3-9 
6-4-7-3 
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Irreg. 

Rlioinb. 

Rhombo. 

Irreg. 

Tess. 

Hexog. 

llexag. 

Hexag. 

Monoclin. 

Tetrag. 

Tess. 

Trlclin. 

Tetrag. 

Monoclin. 

Hex.,  Rbonilw. 
Tess. 
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Tkalles'  Table  II. 


Per  cent., 

by 
Volume, 
of  absolute 

Alcutiul.  , 


Specific 
Gravity 
of  the 
Liquid  fit 
60°  P. 


10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
00 
05 
70 
75 
80 
85 
90 


0-9991 
9919 
9S57 
9S02 
9751 
9700 
9046 
9583 
9510 
9427 
9335 
9234 
9126 
9013 
8892 
8765 
8631 
8488 
8332 


Increase  of  Specific  Gravity  at  the 
Indicated  Temperature  Moxc  ii0°. 


4 
4 

5 
6 
8 
10 
13 
16 
18 
19 
20 
21 
22 
22 
22 
23 
23 
23 
24 


Decrease  of  Specific  Gravity  at  the  Indicated 
Temperature  uboM  C0°. 


40° 

35° 

30° 

65° 

70° 

75° 

80° 

85° 

90°  95° 

100° 

9 

9 

7 

1 

11 

17 

24 

32 

40 

50 

60 

10 

10 

9 

1 

11 

18 

25 

33 

42 

51 

62 

14 

15 

15 

6 

13 

20 

29 

37 

47 

57 

68 

21 

23 

25 

7 

15 

25 

34 

44 

55 

67 

79 

29 

35 

39 

9 

19 

30 

41 

63 

66 

79 

93 

39 

48 

56 

11 

24 

36 

50 

63 

78 

93 

109 

51 

62 

73 

14 

28 

43 

59 

75 

91 

108 

125 

61 

75 

89 

17 

33 

50 

68 

86 

104 

122 

141 

70 

87 

103 

18 

37 

56 

75 

94 

114 

136 

154 

76 

94 

112 

20 

40 

60 

80 

101 

122 

143 

154 

80 

99 

118 

21 

42 

63 

84 

106 

128 

150 

173 

84 

104 

124 

22 

43 

65 

87 

109 

132 

155 

178 

86 
88 

107 

127 

22 

A  A 

R1 
O  1 

DO 

1 13 

136 

159 

183 

109 

130 

22 

45 

68 

92 

nr, 

138 

162 

187 

90 

112 

133 

23 

46 

69 

93 

117 

141 

165 

190 

91 

113 

135 

23 

46 

70 

94 

119 

143 

167 

192 

92 

115 

137 

23 

47 

71 

96 

120 

144 

109 

194 

93 

116 

139 

24 

48 

72 

96 

121 

145 

170 

195 

94 

117 

140 

24 

48 

72 

97 

12] 

I  146 

171 

196 

Traixes'  Table  III. 


US 
o 
o 

CQ 
l 

Sj 
W 

cj 
o 
p* 

"m 
B 

to 

a 

W 

s 
o 


Ci 
C  I 
CO 


Per  cent,  of 

Alcohol, 
by  Volume 


0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 


30° 


•9994 
9924 
0868 
9823 
9786 
9752 
9715 
9068 
9009 
9535 
9449 
9354 
9249 
9140 
9021 
8896 
8764 
8623 
8469 


35° 


•9997 
9926 
9809 
9-^22 
9782 
9745 
9705 
9655 
9594 
9518 
9431 
9335 
9230 
9120 
9001 
8875 
8713 
8601 
8446 


40° 


•9997 
9926 
9868 
9820 
9777 
9737 
9694 
9641 
9577 
9500 
9413 
9316 
9210 
9099 
8980 
8854 
8721 
8579 
8423 


45° 


■9998 
9925 
9867 
9817 
9772 
9729 
9683 
9627 
9560 
9482 
9393 
9295 
9189 
9078 
8958 
8832 
8699 
8556 
8401 


50° 

55° 


60° 

65° 


70° 

75° 

80° 

85° 

•9997 

•9994 

•9991 

•9987 



•9981 

•9976 

•9970 

•9962 

9925 

9922 

9919 

9915 

9909 

9903 

9897 

9889 

9865 

9861 

9857 

9852 

9845 

9839 

9831 

9823 

9813 

9807 

9802 

9796 

9788 

9779 

9771 

9761 

9766 

9759 

9751 

9743 

9733 

9723 

9713 

9701 

9720 

9709 

9700 

9690 

9678 

9666 

965.'! 

9640 

967 J 

9658 

9646 

9633 

9019 

9605 

9590 

9574 

9612 

9598 

9583 

9567 

9551 

9535 

9518 

9500 

9544 

9527 

9510 

9493 

9474 

9456 

9438 

9119 

9464 

9445 

9427 

9408 

9388 

9369 

9359 

9329 

9374 

9354 

9335 

9315 

9294 

9274 

9253 

9232 

9275 

9254 

9234 

9213 

9192 

9171 

9150 

9128 

9168 

9147 

9126 

9 1 05 

90-<3 

9061 

9039 

9010 

9056 

9034 

91113 

8992 

89119 

8917 

8924 

8901 

8930 

8913 

8892 

8870 

8847 

8825 

8801 

8778 

88 1 0 

8787 

8765 

8743 

8720 

8697 

8673 

8619 

8676 

8653 

8631 

8609 

8585 

8562 

8538 

8514 

8533 

8510 

8488 

8465 

8441 

8418 

8394 

8370 

8379 

8355 

8332 

8309 

8285 

8262 

8238 

8214 

Trai.lf.s'  Table  iv. 


ro  l"'  Hiit,tnirte<I. 

To  bo  added. 

30°    1  35° 
•0005  |  -0004 

40° 

45°    |    50°    |  55° 

60° 

65°  |    70°    j    75°    1  80° 

•0004 

•0003 

■0002     -0002  |  -0001 

•0001     -0002  |   -0002  -0003 

Tralles'  Table  V. 

To  ascertain  at  any  temperature,  from  the  specific  gravity,  the  quantity  of  absolute  alcohol  in  a  liquid  expressed 
in  volume  centesimally,  at  the  indicated  temperature. 


Per  cent,  of  Al>- 
solnte  Alcohol 
in  the  Ll(|nid  ns 
measured. 

Specific  Gravity  uf  the  Liquid,  ascertained  by  Glass  Instruments,  at  the  Indicated  Temperatures. 

30° 

35° 

40° 

45° 

50° 

55° 

60° 

65° 

70° 

75° 

80° 

85° 

0 

•9994 

•9997 

•9997 

•9998 

•9997 

•9994 

•9991 

•9987 

■99sl 

•9976 

•9970 

■9962 

5 

9924 

9926 

9926 

9926 

9925 

9922 

9919 

9915 

9909 

9903 

9897 

9889 

10 

9868 

9869 

9868 

9867 

9865 

9861 

9857 

9852 

9845 

9839 

9831 

9823 

15 

9823 

9822 

9820 

9817 

9813 

9807 

9802 

9796 

9788 

9V79 

9771 

9761 

20 

9786 

9782 

9777 

9772 

9766 

9759 

9751 

9743 

9733 

9722 

9711 

9700 

25 

9753 

9746 

9738 

9729 

9720 

9709 

9700 

9690 

9678 

9665 

9652 

9638 

30 

9717 

9707 

9695 

9684 

9672 

9659 

9646 

9632 

9618 

9603 

9588 

9572 

35 

9671 

9058 

9644 

9629 

9614 

9599 

9583 

9566 

9549 

9532 

9514 

9495 

40 

9615 

9598 

9581 

9563 

9546 

9528 

9510 

9491 

9472 

9452 

9433 

9412 

45 

9544 

9525 

9506  94S6 

9467 

9447 

9427 

9406 

9385 

9364 

9342 

9320 

50 

9460 

9440 

9420 

9399 

9378 

9356 

9335 

9313 

9290 

9267 

9244 

9221 

55 

9368 

9317 

9325 

9302 

9279 

9256 

9234 

9211 

9187 

9163 

9139 

9114 

60 

9267 

9245 

9222 

9198 

9174 

9150 

9126 

9102 

9076 

9051 

9020 

9000 

65 

9162 

9133 

9113 

9088 

9063 

9038 

9013 

8988 

8962 

8936 

8909 

8882 

70 

9046 

9021 

8996 

8970 

8944 

8917 

8892 

8S66 

8839 

8812 

8784 

8756 

75 

8925 

8890 

8873 

8847 

8820 

8792 

8765 

8738 

8710 

8681 

8652 

8622 

80 

8798 

8771 

8744 

8716 

8688 

86:i9 

8631 

8602 

8573 

8544 

8514 

84S3 

85 

8663 

8635 

8606 

8577 

8547 

8517 

8488 

8458 

8427 

8396 

8365 

8333 

90 

8517 

8486 

8455 

8425 

8395 

8363 

8332 

8300  • 

8268 

8236 

8204 

8171 

TrtAU.Es'  Table  VI. 


To  bo  added. 

To  be  subtracted. 

30°  | 

35° 

40° 

45° 

50 

55° 

60° 

65° 

70° 

75° 

80° 

85° 

•0005 

•0001 

•0003 

•  0002 

•0002 

■0001 

•0001 

■0002 

•0002 

•0003 

•0004 

JO  BOOjflaa 

roa.nisq  aomnsia 

|0  |nd  posJ3lii 
-mj    jo  cnSaoi 

1184 

1215 

1246 

1278 

1310 

1342 

1375 

1409 

1443 

1478 

1514 

1550 

1587 

1624 

1662 

1701 

1740 

1781 

1823 

1866 

1910 

1955 

2002 

2150 
2203 
2259 
2318 
2380 
2447 
2519 
2597 

ssssssaggesgssssssssssgsasassssag 

i>|8.i^  jo  N9uM0 

jo  Wwl 

-tnj    jo  q1.lu.j7 

O  *9  — }  *fi         ^  *0  C3  rH  CTi  ryi  rri  rr  "ft  f9t  r-s  #*A               — ,  _ _ 

■9.0nloA  iq  '[o.f 
■^IV  J°  'inoo  jctj 

;o  jjwI  pouniii 
-mj    jo  wawn 

•sornioA  Xq  '(Oq 
■oojy  jo  ion 

Tralles'  Table  VIII. 


30° 

35° 

40° 

45°  | 

—  0*2 

—  0 ' 

.1 

—  0' 

.1 

—  0' 

5 

4-  4*6 

-r  * 

4-  4* 

5 

+  4" 

5 

9"1 

9  * 

9 ' 

9' 

2 

13*0 

13' 

" 

13' 

3 

13 

5 

16*5 

10 

17 

4 

17 

8 

19'9 

20 

(■ 

21 

1 

22 

2 

23'  5 

24 

5 

25 

1 

26 

6 

28*0 

29 

2 

30 

4 

31 

6 

33*  0 

34 

2 

35 

■I 

36 

7 

38 

39 

6 

40 

7 

41 

8 

43-7 

44 

7 

45 

8 

46 

9 

49-0 

50 

() 

61 

i 

52 

II 

54-2 

55 

2 

56 

■- 

57 

I 

59-4 

60 

3 

61 

2 

62 

•2 

64-6 

65 

■5 

66 

1 

67 

•3 

69-8 

70 

•7 

71 

•fi 

72 

•4 

7f. -o 

75 

•8 

76 

■1 

77 

•6 

80 '3 

81 

■  1 

81 

•6 

82 

•1 

85-G 

86 

•4 

87 

•1  87 

"I 

50° 


55° 


0'4  - 
4'6  + 

9-3, 
13-91 
18-5, 
23-0] 
2V  -  7 1 
32-7 
37-8 
42-9 
47-9| 
53-0 
58-1 
63-l| 
68-2 
73-3 
78-4 
83-5! 
88-0 


0-2 
4-8 
9-7 
14-5 
19-2 
24-1 
28 
33-8 
39-0 
43-9 
49-0 
51-0 
59 
ill 
69 
74 
79 
84 
89 


60° 


0 

5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 


60° 


10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 


65° 


■  0- 
5' 
10' 
15- 
20' 
25' 
31' 
36' 
41 
46 
51 
54 
6H 
65 
70 
75' 
80' 
85' 
90' 


70° 


+  0 
5 
11 
16- 
21- 
27- 
32' 
37' 
42 
47' 
52 
56 

c,i 

66 
71 
76 
81 
86 
91 


75° 


+  I" 
6' 
11' 

17' 
22- 
28' 
33- 
38- 
43' 
48' 
53- 
57- 
62- 
67- 
72- 
77' 
82' 
87' 
92' 


80° 


+  1- 
6- 
12- 
18- 
23 
29 
34 
39 
44 
49 
54 
58 
63 
68 
13 
78 
83 
88 
92 


85° 

-  1-9 
7-3 
13-0 
19'0 
24-9 
30-5 
35-7 
40-6 
45-4 
50-3 
55-1 
59-9 
64-9 
69-6 
74-5 
79-3 
84-1 
88-S 
93-4 


Thalles'  Tattle  IX. 

To  find  the  true  percentage  of  absolute  alcohol  by  volume,  in  a  liquid  of  any  temperature  from 
the  observed  percentage  indicated  by  the  glass  alcoholometer  at  the  same  temperature. 


True  per  cent. 


Observed  per  cent,  indicated  by  the  Glass  Alcoholometer. 


by  Volume, 
at  60"  Fnhr. 

30° 

35° 

40° 

45° 

50° 

55° 

65° 

70° 

0 

-  0 

2 

-  0 

4 

-  0 

4 

-  0 

5 

-  0 

4 

—  0 

2 

+  0 

2 

+  0 

g 

5 

+  4 

6 

+  4 

5 

+  4 

5 

+  4 

5 

+  4 

6 

+  4 

8 

5 

3 

5 

8 

10 

9 

1 

9 

0 

9 

1 

9 

2 

9 

3 

9 

7 

10 

4 

11 

() 

15 

13 

0 

13 

1 

13 

3 

13 

6 

14 

1 

14 

5 

15 

6 

16 

3 

20 

16 

5 

16 

9 

17 

4 

17 

9 

18 

5 

19 

2 

20 

8 

21 

s 

25 

19 

8 

20 

5 

21 

3 

22 

2 

23 

0 

24 

1 

25 

!l 

27 

1 

30 

23 

3 

24 

3 

25 

5 

26 

5 

27 

6 

28 

8 

31 

2 

32 

3 

35 

27 

7 

28 

9 

30 

2 

31 

4 

32 

6 

33 

8 

36 

3 

37 

5 

40 

32 

5 

33 

8 

35 

1 

36 

5 

37 

7 

38 

9 

41 

2 

42 

4 

45 

.1 1 

8 

39 

1 

40 

3 

41 

5 

42 

7 

43 

8 

46 

2 

47 

.') 

60 

43 

1 

44 

2 

45 

4 

46 

6 

47 

7 

48 

'.1 

51 

1 

52 

2 

55 

48 

3 

49 

4 

-  50 

5 

51 

6 

52 

8 

63 

9 

56 

1 

57 

2 

60 

53 

4 

54 

5 

55-6 

56 

7 

57 

8 

58 

9 

01 

1 

62 

2 

65 

58 

4 

59 

5 

GO 

6 

61 

7 

62 

8 

63 

9 

B6"0 

67 

1 

70 

63 

S 

64 

6 

65 

1 

66 

8 

67 

!) 

69 

71 

0 

72 

1 

75 

68 

6 

69 

7 

70 

7 

71-8 

72 

:> 

74 

;; 

76 

1) 

77 

1 

80 

73 

7 

74 

8 

75 

8 

76 

!l 

78 

0 

79 

81 

0 

82 

1 

85 

78 

8 

79 

8 

80 

9 

81- 

9 

83 

o 

84 

0 

86 

0 

87 

0 

90 

84 

0 

85 

1 

86 

1 

87- 

1 

88 

i 

89 

1 

91 

0 

91 

;) 

75° 


+  1 
6 
11 
17 
22 
28 
33 
38 
43 
48 
63 
58 
63 
68 
73 
78' 
83 
88' 
92' 


80° 


+  1 

6 
12 
18 
23 
29 
34 
39 
44 
49 
54 
59 
64 
69 
74' 
79' 
84' 
89' 
93' 


Tralles'  Table  X. 


To  find  the  true  percentage  of  absolute  alcohol  in  a  liquid  of  any  temperature,  from  the  observed 
percentage  indicated  by  a  brass  alcoholometer  at  the  same  temperature. 


Tme  per  cent. 

Observed  per  cent,  indicated  by  the  Brass  Alcoholometer. 

of  Alcohol, 

30 

by  Volume. 

35° 

40° 

45° 

50° 

55° 

65° 

70° 

75° 

80° 

85° 

0 

—  0*1 

—  0*1 

—  0-2 

—  0-3 

—  0-3 

-  0-2 

+  0-2 

+  0-5 



+  0-9  +  1-2  +  1-7 

5 

-r-  5*0 

+  4*8 

+  4-7 

+  4-8 

+  4-7 

+  4-8 

5-2 

5-6 

6*  1 

6*5 

7-0 

10 

9*5 

9-4 

9-4 

9-4 

9-5 

9-7 

10-3 

10*8 

11*4 

12*0:  12*6 

15 

13 '  5 

13  "5 

13  •  6 

13-7 

14-0 

14-G 

15*5 

16-2 

17  "0 

17  *  7 

18*6 

20 

17*0 

17*3 

17-7 

18-1 

18-7 

19-3 

20-7 

21-6 

22*7 

23*7 

24*0 

25 

20*3 

20-9 

21-6 

22-4 

23-3 

24-2 

25-8 

2G-9 

28*1 

29*2 

30*3 

30 

23 '8 

24"  7 

25*8 

26-8 

27  •  8 

28-9 

31-1 

32-2 

33*3 

34 "  4 

35  *  5 

35 

28*2 

29  "3 

30-4 

31-6 

32  •  8 

33-9 

36-2 

37*3 

38-4 

39-5 

40*7 

40 

32*9 

34-1 

35-4 

36-7 

37-9 

39-0 

41-1 

42  "2 

43*4 

44*5 

45-6 

45 

38  •  1 

39-3 

40-4 

41-6 

42-7 

43-9 

46-1 

47-2 

48*3 

49*4 

50*5 

50 

43*4 

44-5 

45-6 

46*7 

47-8 

48-9 

51-1 

52-2 

63*3 

54*4 

55*5 

55 

48*5 

49-6 

50-7 

51-8 

52-9 

64-0 

56-0 

57-1 

68*2 

59*3 

60*4 

60 

53*6 

64-6 

55-7 

56-8 

67-8 

58-9 

61-0 

62*1 

63*2 

64*3 

65*3 

05 

58-6 

69-7 

60-7 

61-8 

62-8 

C3-9 

06-0 

67-1 

68*1 

69*2 

70*2 

70 

63-7 

04-8 

65-8 

66-9 

67-9 

69-0 

71-0 

72-1 

73*1 

74*2 

75*2 

75 

68*8 

69-8 

70-9 

71-9 

72-9 

74-0 

76-0 

77-0 

78-1 

79*1 

80-1 

80 

73*9 

74-9 

75-9 

76-9 

78-0 

79-0 

81-0 

82-0 

S3-0 

84*0 

85*0 

85 

79*0 

80-0 

81-0 

82-0 

83-0 

84-0 

86-0 

87-0 

S8-0 

88*9 

89*9 

90 

84*2 

85-2 

86-2 

87-2 

88-1 

89-1 

90-9 

91-9 

92*8 

93*7 

94*5 

(Gay-Lussac.) — Alcoholojietric  Table  I. 
To  Gnd  the  percentage  by  volume  in  a  liquidat  59° from  the  observed  percentage  at  any  other  temperature. 
(The  temperature  Centigrade  Is  below  that  of  Fahrenheit.) 


Observed  percentage  uf  the  Alcoholometer. 


Fab.?. 

1 

2 

3 

4 

S 

6 

1 

8 

9 

10 

11 

12 

13 

14 

IS 

1G 

17 

18 

19 

20 

per 

per 

por 

per 

per 

per 

per 

]ier 

por 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 

cent. 

cent. 

cent. 

cen  . 

cent. 

cent. 

cunt. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

32  *0° 

1*3 

2*4 

3*4 

4*4 

5-  4 

6*5 

7-5 

8'  6 

9.7 

10*9 

12*2 

13-4 

14-7 

16-1 

17  •  5 

18*9 

20 '  3 

21-6 

22-9 

OA  •  '> 

0°  C. 

1000 

1000 

1000 

1000 

1000 

1001 

1001 

1001 

1001 

1001 

1001 

1002 

1002 

1002 

1002 

1003 

1003 

1004 

1004 

1  nn  1 
1UU4 

33 '  0 

13-4 

14-7 

16 

17-3 

18-7 

20 

21-3 

22-6 

23 "  9 

I  1 1 

10112  1002 

1002 

1002 

1003 

1003 

1003 

1004 

1004 

35*6 

13-4  14-7 

16 

17-2 

18-5 

19-8 

21-1 

22-3 

23-6 

2  C. 

1002  1002 

1002 

1002 

1003 

1003 

1003  1004 

1004 

37  -4 

13-3  14-6 

15-9 

17-1 

18-3 

19-6 

20-8 

22 

23-3 

3  C. 

1001  1002,1002 

1002 

1002 

1003 

1003  1003 

1004 

39' 2 

13-3  14-5 

15-3 

10-9  is  -  1 

19-4 

20-G'21-8 

23 

I  i 

1001  1002  1002 

1002  1002 

1002  1003  1003 

1003 

41*0 

1-4 

2-5 

3-5 

4-5 

5-5 

6'6 

7-7 

8-7 

9-8  10-9  12-1 

13-2  14-4 

15-7 

16-8  18 

19-2 

20-4  21-5  22-7 

5  C. 

1001  1001 

looi looi 

1001 

1001 

1001 

1001  1001  1001 

1001 

1001  1001 

1002  1002ll002 

1002,1003  1003  1003 

42-8 

13-1  14-3 

16*8  16-7  17-8 

19 

20-2  21-3  22-4 

6  0. 

1001,  1001 

1002  1002  1002 

1002  1003  1003  1003 

■11- ft 

13 

14-2  10-4 

10-0  1 7 -  7 1 1 H - H  20 

21 

22-1 

7  C. 

1001  1001 

1001  1002 

1002 

1002,1002  1002  1002 

46-4 

13 

14-1 

15 '3  16 '4  17-5 

18-6  19-7  20-7  21-8 

3  C. 

1001  1001 

1001 

1001:1001 

1002!1002  1002  1002 

48 -2 

12-9  14 

15*1  10-2  17-3 

18-4!19-5 

20-5  21-0 

9  C. 

1001  1001  1001  1001  1001 

1001  1001 

1002  1002 

1 

(Gay-Lussac.) — Table  I.— continued. 


(Gav-Lussac.)— Table  J .—contin ued. 


Temp. 
Fahr. 


63-0' 
20°C. 
69-8 

21  C. 
71-6 

22  C. 
73-4 

23  C. 
75-2 

24  C. 
77-0 

25  0. 

7.s -a 

26  C 
80  -G 

27  C. 
82 '4 

28  0. 
84-2 
2:1  C. 
86'0 
30  C. 


1 

per 
cent. 


0-5 
99!) 
0-4 
999 
0-3 
999 
0-1 
999 


2       3  4 
per    per  per 
cent.  cent.  cent. 


Observed  percentage  of  the  Alcoholometer. 


1-5 

•I'M) 
1-4 
999 
1-3 
999 
1-1 
999 
1 

998 
0-8 
998 
0 
998 
0 
998 
0-3 
997 
o-i 
B97 
(1-0 

991 


2-4 
999 
2-3 
999 
2-2 
999 
2-1 
999 
1-9 
998 
1-7 
998 
[•6 
998 
1-5 
998 
1  -3 

0:17 
I  ■  I 

997 
9*9 
997 


3 

999 
3-3 
999 
3-2 
999 
3-1 
999 
2-9 
998 
2-7 
998 
2-6 
998 
2-4 
998 
2-2 
997 
2 
997 
1  -:i 
991 


5 

per 
cent. 


4 

999 
4-3 
999 
4 

999 
4 

999 

3 

998 
3-6 
998 
3-5 
998 
3-3 
998 
3'] 
99? 
■J '9 
'197 
2-8 
119  7 


per  per 
cent.1  cent. 

5-4  6-4 

999  999 

5-2  6-2 

999  999 


per 

cent. 


9 
per 
cent. 


5-1 
999 
4-9 
999 
4-8 
998 
4-6 
998 
4-4 
998 
4-3 
998 
I- I 
99} 
3-9 
997 
3-7 
997 


6-1 

999 

5-  9 
999 

6-  8 
998 
5-5 
998 
5-4 
99m 
5-2 
998 
6 

99  7 
4-8 
997 
4-8 
997 


7-3 
999 
7'1 
999 
7 

999 
6-8 
993 
6-7 
998 
6-5 
99s 
0-3 
998 
6-1 
998 
5-9 
'.197 
5-7 
9'i7 
5-6 
99  7 


8-3 
999 
8-1 
999 
7-9 
999 
7-8 
998 
7-6| 
998 
7-4 
998 
7-2 
998 
7 
998 
G-8 
997 
(',  ■  1; 
997 
6 '  1 
997 


10 
per 
cenfl 


9-3 
999 
9-1 
999 
8-9 
999 
8-7 
998 
8-5 
998 
8-3 
998 
8-1 
998 
7-9 
998 
7-7 

997 

7-r, 
997 
7-3 
99  7 


11 

per 

ecu ! 


10-3 
999 
10-1 

999 
9-9 
999' 
• 

998; 
9-5 
998 
9-3 
998 
» 

998 
8-8 
997 
8-6 
997 
8-4 
997 

H-l 

997 


12 
per 
cent 


11-2 

999 
11 

999 
10-8 

999 

10 -o 

998 
10-4 
998 
10-2 
998 
9'9 
997 
9-7 
997 
9-5 
997 
9-2 
997 
9 

996 


12-2 
999 

11-9 
999 

11-7 
999 


14 
per 
cent 


11-B 
998 
11-3 
998 
U'J 
998 
10-8 
99  7 
10-6 
997 
10 
997 
10-1 
997 
9-M 
996 


13-1 
999 

12-8 
999 

12-6 
998 


15 
pet- 
cent 


12-4 
998 

12-2 
998 

12 
998 

11-7 

997 
11-5 

997 
11-2 

997 
1 1 

997 
10-7 

996 


14 
999 
13-7 
999 
13-5 
998 
13-3 
998 
13-1 
998 
12-8 
998 
L2-8 
997 
12-3 
997 
12 
997 
I  I  -s 
996 
11-5 
996' 


18 
per 
cent. 


14-9 

999 
14-6 

999 
14-4 

998 
14 

998 
13-9 
998 
13*8 
998 
13-4 
997 


n 

per 
cent. 


15-8 

999 
15-5 

998 
15-3 

998 
15 

998 
14 '8 

998 
14-6 
997 
11*2 
997 


18 

per 
cent. 


13*114 

997  997 
12-8  13 
996  996 
12-0  13-4 
996  996 
12-3  13-1 
996,  990 


16-7 
999 
16-4 
998 
16-2 
098 
15-9 
998 
15-7 
998 
15 -4 
997 
15-1 
997 


19 
per 
cent 


20 
per 
cent 


17-6  18-5 
999  999 


17-3 
998 
17 
998 
16-7 
998 
16-5 
997 
16-2 
997j  997 
16-9  16-8 
997!  997 


18-2 
998 
17 
998 
17-6 
998 
17 
997 
17-1 


I4-H  15-616-5 


997 
U'B 

996 
14-2 

990 
M-9 

99G 


997|  997 
15-3!l6 

99G|  99G 
15  16'8 

996  990 
1 4-7  1 5 ■ 5 

996  990 


o 

§ 


H 
W 

o 
o 


00 
CO 
CO 


(Gay-Lcssac.)— Table  r.— continued. 


Obsei  ved  percentage  of  the  Alcoholometer. 


Temp. 
Fu.hr. 


32-  0° 
0°  C, 

33-  8 

1  C. 
35-C 

2  C. 
37-4 

SC. 
39-2 

4  C. 

41-  0 

5  C. 

42-  8 
6C. 

i  1-6 
7  C. 
46-4 
'8  C 
48-2 
9  C. 
50-0 
10  C. 


21 

22 

2a 

per 

per 

per 

cent. 

cent. 

cent. 

25-6 

27 

23-4 

1005 

1005 

1000 

25-3 

26-7 

28 

1005 

1005 

1005 

24-9 

20-3 

27-5 

1001 

1005 

1005 

24-6 

25-9 

27  •  1 

1004 

1005 

1005 

24-3 

25-6 

26-8 

1004 

1001 

1005 

24 

125-2 

26-4 

1003  1003 

1004 

23-6'24-9 

26 

per 

v'L'111 


29-7 
1006 
29-2 
1000 
28-8 
1005 
28 
1005 
28 
1005 


1003  1003  1004 
23-3  24-6  25-8 
1002|1003jl003 
23  24-2|25-3 

iooa|ioo2  1003 

22-7,23-9  25 
1002:1002  1002 
22-4,23-5  24-6 
1001:1002  1002 


25 
per 
cent. 


30-9 
1007 


2a 

per 
cent. 


32-1 
1007 


30-431-6 


1006 
31 


1006 
30 

1006  1006 
29-6j30-8 
1005  1006 
29-2  30-4 
10051005 
27-6|28-8'30 
100l|l00l|1004 
27-2  28-4:29-6 


per 
cent. 


33-2 

1007 

32-7 

1007 

32-3 

1006 

31-9 

1006 

31-4 

1005 

31 

1005 


per 
cent. 


per 
cent 


34-3 
1008 
33-8 
1007 
33-3 
1006 
32-9 
1006 
32-5 
1005 
32-1 
1005 


35-3  36-3 


1008 
34-8 
1007 
34-4 
1007 
33-9 


80 
per 
cent 


37-3  33-3  39-2 


1008 
35-8 
1008 
35-4 
1007 
34-9 


31 
pei- 
cent. 


30-G  31  -6 
LOOS  L006 
30-2  31-2 


1004,1004  1004 
26-9  28  29-2 
1003,1003  100311004  1004 
26-5  27 -6!28-8  29-8  30-8 
1003  1003  1003  1003  L003 
26-1  27-2  28-4'20-4  30 ' 4 
1002  1002  1003  1003  1003 
25-7  26-8  27-9[29  |30 
1002  1002  1002:1002  1002 


1007  1007 
33-5'34-5 
1006'l006 
33-1  34-1 
100f>'l005 
32-6  33-6 
1005  1005 
32-2  33 
1004  1004 
31-8  32-8 
1003  1003 


1009 
36-8 
100* 
36-4 
100 
36 
LOO 
35- 
1006 
35 
1005 
34-7 
1005 
34 
1004 
33 -8 
1004 


1003  1003 
31  32 


32 
per 
cent 


1009 

37 

1008 

37-4 

100' 

37 

1007 
36 


33 
per 

cent. 


1009 

38 

1008 

38-4 

1008 

38 

1007 

37-5 


34 

per 
cent 


per  per 
cent.  I  cent 


41-1  42-1 
1009  1010 
40-8  41-8  42-7 
1009 


40-2 
1009 
39 

100811009  1009 
39-4  40-4  41-4 
1008  1008  1008 
39  40  41 
1007  1007  1008 
38-5  39-5  40-5 
1006|l006[l007!lO07  1007 
36-1  37-1  38-1  39-1  40-1 
1006  10061006  1006  1006 
36-7  37-7  38-7  39- 


37 
per 

cent 


43-1 
1010 


38 
jjer 
cent. 


44 
1010 
43-7 
1009 
42  343-3 


1008 
42 

100S 
41-5 
1007 
41-1 
1007 
40-7 


39  40 
per  per 
cent,  cent 


45 
1010 


45-9 
1011 


44-6  45-5 
1010  1010 
14-2  45-1 


1009 

Q 


1009 


1009 
44- 
1008 


42-9  43-9 
100811008 
42-5  43-5|44-4 
1007ll007 


42-1 
1007 
41 


43-1 
1007 
i-1-6 


100510051005  100611006  1006;  1006 


1004  1004  10051005  1005 
34-8!35-8  36-8  37-8  38-8 
1004  1004  1004  1004  1004 


1008 
44 
1007 
13 

1006 


35-7 
1005  __ 

35-2  30 -2  37-2  38-2  39-2  40-2  41-8,42-2  43-2 
1005  1005  10051005 
39-8  40-8  «•£  42 
10041004  1004  1005 
39-4  L0'4  il  -  1  12'4 


1003 
33 


U-4  32-4  33'  I  31-4  3.V4  30-4  37-4  38-4 


100311003  1003,1004  1004!  1004  1004  1004  1004 
36     37     38    39    J40    41  42 


34  35 


100''  1002  1002  10021003  1003  1003  1003  1003,10031003  1003 

I       I       I       I       I       I  I       I       I  I 


(Gay  - Lcssac.)— Ta isle  I] .—cot? t in ued, 


Temp 
r'uljr. 


51-8° 

ll°C. 
53-6 

12  C. 
r,5-4 

13  C. 
:>7-2 

14  0. 
59-0 

15  C. 
60 '  8 

1 6  0. 
62*6 

17  C. 
64'4 

1 8  C. 
66-2 

19  C. 
68*0 

20  C. 


21 
por 
cent. 


22-1 
1001 
21-8 
1001 
21-5 
1001 
21  -2 
1 000 
21 

1000 
20-7 
1000 
[20-4 
99!) 
20-1 
999 
19-8 
999 
19  T, 
999 


per 
cent. 


23-2 
1001 
22-9 
1001 
22-6 
1001 
22-3 

iooo 

22 
1000 


Observed  percentage  of  tho  Alcoholomef 


23 
per 
cent. 


24 
per 
cent. 


25-4 
1001 
25-1 
1001 
24-7 
1001 
24-3 


24-3 
1001 
24 
1001 
23-6 
1001 
23-3 

iooo  iooo 

23  24 

tooo'iooo; 

21  -7  22-7  2.-1-7 
IOO0J1000  iooo 
21  -4  22-4  23-4 
999'  999[  999 
21-1  22  23 
899  999  999 
20-8  2 1  •  7  22 - 7 
999   999!  999 
20-5  21  -4  22-4 
99.8   998!  998 


per 

cent. 


26-5 
1002 
26-1 
1001 
25-7 
1001 
!25-3 


2G 
per 
cent. 


27-6 
1002 
27-2 
1001 
26-8 
1001 
20-4 
1000  li.OO 
25  26 

1000I1000 

24-725-726-6 


1000  1(100 
24-4I2.V4 

999 
24 
999 


1000 
20-3 
999  999 
25  25-9 
999|  999 
2.V«j24-6  25-5 
99hI  998]  998 
23-324-3  25-2 
998;  9981  998 


27  |  28 

29 

per  per 

per 

cent.  cent. 

cem. 

28-6  29-6 

30-6 

1002  1002 

1002 

28-2  29-2130-2 

IOOlllOOl 

1001 

27-8  28-8 

29-8 

1001  I0OI 

1001 

27-4,28-4 

29-4 

1000  1000 

1000 

27  28 

29 

1000  1000 

1000 

(G  at-Ltcsac.) — Table  I.— continue]. 


Observed  percentage  of  Hie  Alcoholometer.  


per 
cent 


per 
cent 


33-5 
997 
33-1 
996 
32 

996 
32-3 
995  995!  995 
30-9'31-9  32-9 
995j  995  994  '.»ilt 
29-5  30-5  31*5  32-5 
9114    994    991  994 
29-1  30-1  Sl'l  32-1 
9941  9941  993  993 
|28-7  29-7  30-7  31-7 
993  993!  993  993 
28-3  29-3  30-3  31-3 
993  993  992  992 
27-9  2S-9  29-9  30-9 
993  992  992  992 


35-5 
996 
35-1 
996 
34 
995 


39  40 
per  pel 
cent.  1  cent 


36"5!37-5 
996j  996 
36-1  37 
996,  996 
35-7  36-7 
995  995 


34-5 
997 
34-1 
996 
33-7 
996 

33-3  34-3  35-3  36-3 


3 


995  995|  99 
33-9  34-9  35-9 
994  994|  994 
33-5I34-5  35-5 
994j  9931  993 
33"  1  34'1  35-1 
993,  993  993 
32-7  33-7;34-7 
993!  992  992 
32-3,33-3  34-3 
992  992|  992 
31-9  32-9  33-9 
991  991  9B1' 


(Gat-Lessac.)— Table  I. — continued. 


Temp 
Fahr. 


41 

per 
rent 


32-  0° 
0°  C 

33-  8 

1  C, 
35  0 

2  0. 
27-4 

3  C. 
39-2 

4  a 

41  -0 

5  C. 
42-8 

6  C. 
44 -G 

7  C. 
48  •  4 

8  0. 
48-2 

8  C. 


46-9 
1011 
46-5 
1010 
46-1 
1009 
45-8 
1008 


42 
per 
cent 


43 

per 
cent 


47-9  48-8 
101l|l011 
47  -5 ,48  -4 
1010  1010 
47-1  48-1 
1009  1009 
46-7  47-7 
[009  1009 


44 
per 


45-4,46-4  47-4  48-3 


49-8 
1011 
49-4 
1010 
49 
1009 
48 -G 
1009 


45 
per 

cent 


50-7 
1011 
50-3 
1010 
|49-9 
1010 
49-6 


Observed  percentage,  of  the  Alcoholometer. 


46 
per 
cent 

51-7 
1011 
51-3 
1011 
50-9 
1010 
50-5 


47 
per 
cent 


52-6 
1012 
52-2 
1011 


48 
per 
cent 


49 
per 
co  tit. 


1008 


1008  1 008  1008 
45  (45-9  4G-9|47-9 
Inn?  1007  1007  1007 
44-6  45-5  40 -5  47  . 
1008  1008  1008  1007 
44-2  45-1  40  •  1  47-1 
loon  loot;  [006  loot; 
,43-8  44-845-8  40-8 
1005  1005  1005  1005 
43-4  44-4  45 -4  18'  I 
1004  1004  1004,1004 


56-4 
1012 
5G 
1011 
55-7 
1010 
55-3 
1009 
55 


53-5  54-5  55-4 
1012  1012  1012 
53-2  54-2  55-1 
1011  1011  1011 
51-8  52-8  53-8  54-7 
1010  1010  1010  1010 
51-5  52-4  53-4  54-3 
1009.1009  1009  1000  1009  1009 
49-2  50-2,51-1  52-1  53  54 
[1008  1008  1008  1008  1008  10091009 
l"'"  49-8  50-7  51-7  52-7  53-6  54-6 
1007  1007  1007  1008  1008  1008  1008 
48-4  49-4  50-4  51-4'52-4  53-3'54-3 
1007  1007  1007  1007  1007,1007  1007 
48-1  49-1  50-1  51     62     52-9  53-9 
,1006  100G  100G  1006  1006  100(1  1008 
47-7  48-749-7  50-6  51-6 62-8  63-8 
I00o  1005  1005  1005  1005  ions  1005 
47-3  48-3  49-3  50'2  51-2  52-2  53-2 
1004  1004  1005  lOOGllOOG  1005  1005 

 L  i    I  i 


00  51 
per  per 
cont.  cent 


67 
per 
cent 


CS 
per 
cent 


63-1 
1013 
62- 
1012 
62-4 


61-2  62-1 
1012  1012 
60-9  61-8 
1011  1011 
60-5;61-5 
1011  lOllllOll 
C0-2  Gl-1  62-1 
1010  1010  1010 
59-8  OO-S  Gl-7 
!lO09|l0O9|lO09 
59-5,00-4  61  -4 
1008  1 008  1 008 
|59-  1  60-1  01 
1007  1007  1008 
6H-8  59-8  60-7 
1000  1007  1007 
68 -6  09-5  00-4 
1000  1006  1006 
58-  I  59-1 '60 
1005  1005  loot 
1  I 


69 

60 

per 

per 

cent. 

cent 

64-1 

65 

1013 

1013 

63-8 

64-7 

1012 

1012 

63-4  G4-4 

1011 

1011 

63-1 

64-1 

1010 

1010 

G2-7 

63-7 

1009  1009 

62-4 

13-4 

1008 
02 
1008 
61-7 
1007 
61  -4 
1 006 
|61 
1005 


1008 

63 

1008 

62 

1007 

62 

100G 

02 

1005 


(Gay-Lussac.)— Table  I.- 


continued. 


Temp. 
Fahr. 


50-  Oc 
10°C 

51-  8 

11  G. 
53-6 

12  C. 
55-4 

13  C. 
•2 

U  C. 
59-0 
15  C. 
BO -8 
10  C. 
G2-6 

17  C. 
04-4 

1 8  C. 
00-2 
11)  C 


Observed  percentage  of  the  Alcoholometer. 


41  I  42  43 
per  per  per 
cent.  cent.  cent. 


43  44  45 
1003  1004  1004 
42-6  43-6  44-6 
1003  1003  1003 
.12-2  43-2  44-2 
1002  1002  1002 
41-8  42-8  43-8, 
L0U1  1001  1001 
41 -4  42-4  43-4 
1001  1001  1001 
41  j42  43  J 
1000  1000  1000 
40-6  41-0  12-0 

999  99D  999 
40-241-2  42-2 

999  999  999 
39-810-841-8 

998  998  998 
'39-4  40-4  41-4 

997   997  997 


per 
cent 


51-8 
1004 
51-5 
1003 
51-1 
1002 
50-8 
1002 
50-4 


per 
cent. 


52-8 
1004 
52-5 
1003 
52-1 
1002 
51-8 
1002 
51-4 


53-8 
1004 
53-5 
1003 
53-1 
1002 
52 

1002 
52-3 


53 
per 
.•■■nt 


54 
1004 
54-4 
1003 


54 
per 
cent. 


55-8 
1004 
55-4 
1003 


per 
cent. 


per 
cent. 


54-1  55 


1002 
53-7 
1002 
53-3 


1001  1001  1001  1001 

'50    151     52  53 
1000|1000|1000|1000 
49-6  50-G'51-6  52-6 
999  999   999  999 
49-3I50-3  51-3  52-3 
998   9981  998!  998 
48-9  49-9  50-9  51-9 
99s|  908  99S!  998 
4<i-5  49-5  50-G  51-0 
997   997,  997,  997|  99' 


1002 
54-7 
1002 
54-3 
1001 
54 
1000 
53-6 
999 
53-3 
998 
52-9 
998 
52  •  6 


56-8  57-8 
1004  1004 
56-4  57-4 
100311003 
56  57 
1002  1002  1002 
55-7  5G-7  57-7 
1002  1002  1002 
55-3  5G-3  57-3 


67 
per 
cent 


58-8 
1004 
58-4 
1003 
58 


1001 
57 

1000 


100l|l001 
155  56 
10001000 
54-G  55-6|56-6 

999  999  999 
54-3  55-3 

998  998 
53-9  54-9 

998  99 s 
53-G  54-G 

997  997 


56-3 
998 

55-9 
998 

55-G 
997 


58  59  I  00 
per  \  per  pel 
cent,  oeut  cent 

59-7  60-f  61-1 
1004  1004  1004 
59-4  80-4  01-4 
1003  1003  1003 
l59  ;60  61 
1002  1002  1002 
58-7  59-7  60-7 
1002  1002  1002 
58-3  59-3  60-3 
1001  1001  tool 
53  '59  ;60 
1000  1000  1000 
57-6  5S-6  59-6 
9991  999  999 
57-3  58-3  59-3 
998;  998,  998 
56-9  57-9  5S'9 
997;  997  997 
50-G  57-6  58-6 
997   997  997 


(Gav-Lussac.) — Table  I.— continued. 


(Gay-Ldssac.)— Table  I.— continued. 


Temp. 
Kabr. 


Observed  percentage  of  the  Alcobolometer. 


62 

.  r  per 
cent.  cent. 


32-  0° 
0=  C. 

33-  8 

1  C. 
35-6 

2  C. 
37-4 

3  a 

39-  2 

4  a 

41-  0 

5  C. 

42-  8 

6  a 

44-6 

7  a 

40-  4 

b  a 

48-2 
9  C. 
50-0 
10  C. 


66 

1013 

65-7 

1012 

65-3 

1011 

65 


per 
cent. 


67 

1013 
66-7 
1012 


68 

1013 
67-7 
1012 


66-367-3 


64 
per 
cent 


1011 
66 


1010  1010 


1011 
67 

1010 


68-9 
1013 
68-6 
1012 
68-3 
1011 
68 

1010 


69  9 


64-7  65-7  66-6  67-6 


65  06 


per  per 
cent. 1  cent,  cent 


70-8  71-8 


1013101311013 


6 

1012 
69-3 
1011 
68-9 
1010 


1009  1009[l009 
64-3  65-3.66-3 
1009  1009^1009 
64  65  66 
1008  1008  1008 
63-7,64-7  65-7 
1007|1007  1007 
63-4  64-4  65-4 
1006  1006  1006 
63  64  65 
1005  1005  1005, 1005 
62-7  63-7  64-7  65-7 
1001  1004  1004;1004 


1010 
67-3 
1009 
67 

1008 
66-7 
1007 
66-4 
1006 
66 


'0-5,71-5 
1012  1012 
70-2|71-2 
1011  1011 
69-9  70-8 
lOllllOll 


68-6  69-5  70-5 


1010 


1010  1010 


68 
per 
cent. 

72-7 
1013 
72-4 
1012 
72-1 
1012 
71-8 
1011 
71-5 
1010 
71-2 


69 
per 
cent 


73-7  74-7 


per 
cent 


68-3  69-2  70- 
1009  1009  1009  1009 


68  168-9  69-9 
100811008  1008 
67-6,68-6  69-6 
1007  1007  1007 
67-3  68-3  69-3  70-2 

ioooIiooo  looejiooo 


70-9 
1008 
70-6 
1007 


1014 
73-4 
1013 
73-1 
1012 
72-8 
1011 
72-5 
1010 
72-2 
1009 
71-9 
1008 
71-5 
1007 


71 
per 
cent. 


1014 
74-3 
1013' 
74 
1012 
73-7 
1011 
T3-4 
1010 
73-1 
1009 
72-8 
1008 
72-5 
1007 


75-6 
1014 
75-3 
11013 
76 

Il012 
[74-7 
1011 


72  73  74 
per  per  per 
cent.  cent,  cent 


76-6 
1014 
76-3 
1013 
6 

1012 
75-7 
1011 


i74-4  75-3 


71-2  72-2: 
1006|1006 
70-9  71-9 
1005jl005 
70-C71-I1 

1004l1004  100l!l004  10044004 


1010 
74-1 
1009 
173-8 
1008 
73-5 
1007 
73-2 
1006 


75 
per 
cent 


1010 
75 

1009' 
74-7 
1008 
71-4 
1007 
74-1 
1006 


78-6 
1014 
78 -3j 
1013 
78  | 
1012 
7 

1011 
77-3| 
1010 
77 

1009 


67 

1005 
60-7 


6V-9  OS-9  69-9 
1005  1005I1005 
67-6  68-6  69-6  ' 


72-9173-8 
1005|l005 
72-6  73T> 
1004  1004 


77-6 
1014 
77-3 
1013 
77 

1012 
6 

1011 
76-3 
1010 
76 
1009 

75-7|76-7| 
1008]1008 
!75-4  76-4 
1007  1007 
75-1 76-1 
1006!l006 
74-8175-8 
1005  1005 
74-5'75-5 
1005!l005 


79-5 
1014 
:9-2 


per 
cent. 


77 
per 
ceut 


80-5  81-5  82-4 
1014|l014  1014 
80-2  81-2'82-l 


1013  1013,1013,1013 


78-9 
1012 
78-6 
1011 
78-3 
1010 
78 
1009 


79-9  80-9  81-9 
101211012  1012 
9-6  80-6  81-6 
1011  1011  1011 
79-3's0-3  81-3 
1010,1010  1010 
79  |80  81 
1009  1009  1009 
.7-7|78-7  79-7  80-7 
1008  10081008  1008] 
77-4'78-4  79-4  80-4 
1007|l007  1007  1007 
77-1  78-1,79-1  80-1 
1006  1006  1007  1007 
76-8  77-8:7S-8  79-8 
10051005  1006  1006 
76-5'77-5  78-5  79-5 
10054005  1005  1005 


78  79  j  80 
per  per  I  per 
cent.  cent,  cent 

83-384-3 
1014  1014 
83-1  84 
1013.1013 
82-8  83 
1012  1012 
S2-5  83-5 
1011  1011 
82-2  83-2 
1010  1010 
81-9  82-9 
1010  1010 
181-6  82-6 

1005  1009 
'81-4  82-3 

1007  1008 
81*182 
1007  1007 
80-8  Sl-7 

1006  1006 
180-5  81-5 
1005  1005 


(Gat-Lussac.)   Table  l.-conlinued. 


(Gat  -Lussac.)— Table  1.— continued. 


M 
o 
o 
m 
t 

E-< 

W 

o 
Ph 

~co 
E-i 

03 
M 

a 

s 


CO 


Temp 
Ffthr. 


Observed  percentage  of  the  Alcoholometer. 


per 
I  cent. 


per 
cent 


82-4 

28  C. 
84-2 

29  G, 
86-0 
3D  C. 


63 
995 
62-7 
994 
62-3 
993 
62 
992 
CI -6 
991 


67 

per 
cent. 


per 

cent 


64  65 
995  995 
63-7  64-7 
994  994 
63-364-3 
993  993 
63  164 
9921  992 
62-6  63-7 
99l!  991 


09  70 
per  per 
cent,  cent 


61-3  62-3  63-3 
990|  990|  990 

60-9  61-9  63 
990l  990,  989 

60-6  61-6  62-6 
989|  989;  999 


995 
65 
994 
65-4 
993 
65 

992 
64-7 
991 
64-3 
990 
64 
989 
63-7 
989 


60-2  61-2  62-3  63-3 
988  988'  988  988 

59-9  60-9  61-9  63 
9871  9871  987  987 


67 
995 
66 
994 
66-4 
993 
66 
992 
65-7 
1  991 
65-31 
990| 
!65 
989| 
64-7' 

989 

64-3 

983 
64 
987 


68-1 
995 
67-8 
994 


71 

per 
cent 


72  73 
per  per 
cent,  cent. 


70-1 
995 

69- 
994 


69-1 
995 
68-8 
994 

67-4  6S-4  69-4 
993|  993!  993 
67-1  6S-1  69-1 
992  992  992 
166-7  67-8  C.S-8 
991    991  991 
66-4  67-4  68-4 
990,  990  990 
(id  07-168-1 
989   989  989 
65-7  66-8  G7-8 
988   988  988 
65-4  OH -4  67-4 
J  988'  988  987 
65     66-1  67-1 
987   987  937 


71-1 

995 

:o- 

994 
iO-5 
993 
70-1 
992 
69-8 
991 

69  ■  r. 

990 


74  I  76 
per  1  per 
cent,  cent 
J  

72-1  73-l'7 
994'  9941 
r  1  - 8  72-8  7 
994  993' 
71-5  72-5  7 
993  992 
1-2  72-2  7 
992  992 

ro-8|7i-8 ' 

991  991 
70*5  fl-5  ' 

1  990  990 


per 
cent. 


78  79  I  SO' 
per  I  per  !  i*r 
cent,  cent.j  eel)' 

:  76-2  77-2',78-2 
.1  994  994  994 
I  75*9  76*9|7 
I  993|  9931  993 
i'75-5|76-6i77-6 
>'  992  992j  992 
75-2  76-3  77-3 
991 
77 


69-2  70-2  71-2  7 

989  989  989 
,68-8  69-9  70-9  "t 
\  98S1  988,  988 
r,s-  r.  69-5  70-6  ' 
I  987 1  9871  987 
'68-2  69-2'70-3  ! 
,  986   9S61  986 


>  991  991 
;1  74-9  7t". 
1  991  991  991 
6l74-6  75-6|76-7 
(i  999  990  990 
3  74-3  75-3  76-3 
9  9891  989  989 

174     75  |76 
s  ;is8  98-  988 
6  73-7  74-7  75-7 
m  987|  987  987 


3-3  74-4 

986  980 


'5*4 
986 


(Gay-Lussac.)-Table  I.— continued, 


81 

82 

83 

84 

per 

per 

per 

per 

cent. 

cent. 

COIit. 

Cent, 

. 11013 
84-7 

.  1012 
94  ■  I 
101  1 
84 -2 


1009 

83-3 

1  008 

83 

1007 

82-7 

1006 


86-2  87-1  88 
I  Oi  l  1014  1014 
185-9,86-8  87-8 
1013  1013  1013 
85-6  86-6  87-6 
1012  1012  1012 
85-4  86-387-3 

101  I  101  I  1011 

!85-l  86-1,87 
101  I  1111  |  1011 
;84-8  85-8  86-7 
1010  1010  1010 
J84-5  85-5  86-5 

1000  I  0110  1 1100 

84-2  85-2  86-2 
1008  1008  1008 
84  85  85-9 
1007  1007  1007 
83-7  84-7  85-7 
J006!l006  1006 


86 
per 

cent, 


per 
cent. 


88-9 
1014 
88-7 
1013 
88-5 
1012 
88-2 
101  I 
87-9 
1011 
H7-7 
Kilo 
87  -4, 
looo 
87-2 

1008 
80-0 
1007 

86-6 
100G 


89-9 
1015 
89-6 


Observed  percentage  of  the  Alcoholometer. 


87 

per 
cent 


per 
cent. 


90-8 
1015 
90-5 
Kill  1014 
89-4  90-3 
1013  loi:) 
89-2  90-1 
1012  1012 
88-9  89-8 
1011  Kill 

.Sa-C^O-Gjoo-S 
1010  1010  IIIIO 
88-4  89-3  90-2 
looo  moo  moo 
88-1  89-1  90 
1008  Kills  ■ 
87-9  88-8 
1007  1007 
87-6  88-6 
1006  1006 


91-7 
1015 
91-5 
1014 
91-2 
1013 
91 

1012 
90-8 
1011 


per 
cent. 


90 
per 
cent 


1008 
89-8 
1007 
89-5 
1000 


02-6,93-0 
1015  1015 
92-4  93-3 
1014  1014 
i92-2  93-1 
I  1013  1013 
01-0  02-0 
,1012  1012 
,91-7  92-7 
loi  I  mi  | 
91 -5  92 "  -I 
1010  1010 
01-2  02-2 
1000,1000 
91  ,01-0 
1008  1008 
90-7  91-7 
1007  1007 
OUT.  91-6 
1006  1006 


per 
cent. 


06 
per 
cunt 


9B 
per 
cent. 


1015 
97-8 
1014 
97-6 
1013 
97-4 


1015 
08-6 
1014 
98-5 
1013 
98-3 


97-1 
1015 
96-9 
1014 
96-7 
1013 
96-5 

1012  1012  1012 
96-3  97-2  98-1 
1011  1011  1011 
96-1  97  97-9 
1010  1010  1010 
96'B  96-8  97-8 
1000  1000  1009 
95-7  96-6  07-11 
1 00,8 1 1008  1008 
96  "5  00-4  97-4 
1007  1007  1007 
95-3  96-2  97-2 
1006  1006  1006 


(G ay-Lussac.)— Table  I. — umtiri ucd- 


Temp. 
Fahr. 


50-  0c 
10°  C, 

51-  8 

11  C. 
53-6 

12  C. 
55  '4 

13  C. 
57-2 

14  0. 
5fl-0 

15  C. 
60-8 

16  C. 
62-6 

17  G. 
01 -4 

18  C. 
06-2 

19  C. 


Observed  percentage  of  the  Alcoholometer. 


81 
per 
ceut. 


82 
per 
cent 


82-4 
1005 
82-2 
1004 
81-9 
1003 
81-6 
1002 
81-3 
1001 
81 

1000 
80-7 

999 
BO-4 

998 
80-1 

997 
79-8 

996 


83-4 
1005 
83-1 
1004 


per 
cent. 


82-9 
1003 
82-6 
1002 
82-3 
1001 
82 
1000 
81-71 
999! 
81-4 
998 
81-1 
997 
80-8 
996 


84-4 
1005 
84-1 
1004 
83-9 


84  85 
per  per 
cent,  cent 


85-4 
1005 
85-1 
1004 
84-8 


1003  1003 
83-6  84-6 
1002  1002 
83-3  84-3 
1001  1001 


83 
1000 
82-7 
999 


per 
cent 


84 
1000 
83-7 
999 


82-4'83-4 
998  998 

82-1  83-1 
997  997 

81-982-9 


4 

1005 
86-1 
1004 
85-8 
1003 
85-5 
1002 
85-3 
1001 
85 

1000 
84-7 
999 
84-4 
998 
84-1 
997 
83-9 


87-4 
1005 
87-1 
1004 
86-8 
1003 
86-5 
1002 
86-3 
1001 
86 
1000 
85-2 
999 


87 
per 
cent. 


per 
cent 


3 

1005 
88 
1004 
87-8 
1003 
87-5 
1002 
87-3 
1001 
87 

1000 
16-7 
9:i9 


89-3  90-2 


1005 
89 

1004 
88-7 
1003 
88-5 
1002 
88-2 
1001 
88 
1000 


85-4 
998 
85-2 
997 
_  84  *  9 

990  996'  99"!  a9B 


per 
cent 


90 
per 

cent 


91 
per 

cent 


1005 
90 

1004 
89-7 
1003 
89-5 
1002 
89-2 
1001 
89 

1000 


per 

cent. 


86-4 
998 

86-2 
997 

85-9 
996 


87-7j88-7 
999  999' 

87-4  88-4 
998  993 

87-2  88-2 
997  997 

86-9  87-9 

!  996  996 


91-2 
1005 
91 

1004 
90-7 
1003 
90-5 
1002 
90-2 
1001 
90 
1000 
89 
999 
89-5 
998 
89-2 
997 
88-9 
996 


92-2 
1005 
92 
1004 
91-7 
1003 
91-5 


100211002 


per 
cent. 


93-2 

1005 

92-9 

1004 

92 

1003 

192-5 


94 
1005 
93-9 
1004 
93 


94 
per 
cent 


95-1 
1005 
94-9 
1004 
94 


per 
cent. 


96 
per 
cent 


96  97 
1005  1005 
95-8  96 
1004ll004 
95-6  96-6 


per 
cent 


per 
cent 


100311003  1003  1003 
93-5  94-4  95-4  96-4 
1002  1002  1002  1002 


91-2'92-2  93-2  94-2|95-2  96-2 
1001  1001  lOOljlOOl  1001  1001 
91  92  93  94  95  96 
1000  1000  1000  1000  1000  1000 
90-8!91-8!92-8  93-8  94-8  95-8 
999l  999  999  999;  999  999 
90-6  91  -5  92-6  93-6  94-6  95'6 
998|  998  998  998'  998  998 
90-2  91 -3  92-3  93-3  94-3  95-4 


997 
90 
996 


997!  997   997   997  997 
91-1  92-1  93-1  94-1  95-2 
996  996  996  996  996 


98 
1005 
97-8 
1004 
97-6 
1003 
97-4 
1002: 
97-2 
1001 
97 

1000 
96-8 
999 
96-6 
998 
96-4 
997 
96-2 
996 


98-9 
1005 
9S-7 


99 
per 
cent. 


100 
per 
cent. 


99-9 
1005 
99-7 


1004  1004 
98-5  99-5 
1003|l003 
98-4j99-3 
1002|l002 
98-2,99-2 

iiooi 1 1001 

98  99 

;iooo  1000 

97-SI98-8 
1  999  999 
97-6  98-7 
1  998  998 
97-4  98-5 
997  997 
'97-3,98-3 
996  996 


100 
1000 
99-8 
999 

99 
998 
99 

i  997 
99 
996 


(Gay-Lussac.)— Table  1.— continued. 


Observed  percentage  of  the  Alcoholometer. 


80  87  88 
per  |  per  per 
cent.  J  cent.  cent. 

84-6  85-G  86-6 
i  995   995  995 
84-3  85-3  86-4 
994   904'  994 
J84     85  186-1 
993   993  993 
83-8  84-8  85'8 
992   992  992 
83-5  84-5  85-5 
991   991  991 
83-2  84-2  85-2 
990   990  680 
82-9  8.V9  84'9 
989  989  9HB 
82'C  83-6  84*7 
988   988  988 
82-3  83'3  84-4 
9h7   987  987 
82    |H3  84-1 
986:  988  98G 
81-7  82-7  83-8 
985  985  985 


(GAY-LUSSAC.)— AtCOHOLOMETRTC  TABLE  II. 

To  Arid  directly  the  percentage  of  absolute  alcobol  of  a  liquid  at  any  temperature  from  the  observed  percentage 
J       1  at  the  same  temperature.  1 


Observed  percentage  of  the  Alcoholometer. 


Temp. 
F.  0. 

1 

per 
cent. 

2 
per 
cent. 

3 

per 
cent. 


4 

per 
cent. 


5 

per  | 
cent. 


6 

per 
cent. 

7 

per 
cent. 

8 

per 
cent. 

32-0 

0 

1-3 

2-4' 

3-4 

4-4 

5-4 

— i — 
6'5 

7-5 

8-6 

33-8 

1 

35-6 

2 

37-4 

3 

39-2 

41 

7-7 

41-0 

5 

1-4 

2-5 

3-5 

4-5 

5-5 

6-6 

8-7 

42-8 

6 

44-6 

1 

46-4 

8 

48-2 

9 

50-0 

10 

1-4 

3*4 

4*5 

5*6 

6*5 

7-5 

8-5 

51-8 

11 

1-3 

2-4 

3-4 

4-4 

5-4 

6-4 

7-4 

8-4 

53-6 

12 

1-2 

2-3 

3-3 

4-3 

5-3 

6-3 

7-3 

8-3 

55-4 

13 

1-2 

2-2 

3-2 

4-2 

5-2 

6-2 

7-2 

8-2 

57-2 

1 

1-1 

2'1 

3-1 

4-1 

5-1 

0-1 

7-1 

8-1 

69-0 

IE 

1 

2 

3 

4 

5 

6 

7 

8 

GO-8 

li 

0-9 

1-9 

2-9 

3-9 

4-9 

5-9 

G-9 

62-6 

r 

0-8 

1-8 

2-fc 

3-8 

4-f 

5-8 

0-8I  7-8 

64-4 

18  0-7 

1 

1-1 

2-* 

3-7 

4-1 

5-7 

6-7 

7-7 

per 

cent. 


20 
per 
cent. 


7  23  24 

4  22-7  24 

2  22'4:23,ll 
9  22-1  23- 
7I21-9  23-J 

5  21 -G  22-8 

3  21-4  22-8 
21  2-2-1 

■7  'jn -7  21-3 
■:,  -_>0 -R  21  -6 
■2!20-2  21-3 

|20  21 
•7  19-7  20-7 
•5  19-5  20-5 
•  2  r.l-2  20-3] 

19  |2or 

■818-7  HI- 
'S 18-4  19-4 
■3,18-2  19-1 


(Uay-Lussac.)— Table  II.— continued. 


Temp. 
F.  0. 


66-2 
68-0 
69  -8 
tl'6 
73 -t 


1 

per 
ceut. 


19  0-G 

20  0-5 

21  0-4 

22  0-3 

23  I/- 1 

24  0-0 
26  — 

26  — 

27  — 

28  — 

29  — 
30 


Observed  percentage  of  the  Alcoholometer. 


86-0    30  — 


2 

per 
ceut. 

3 

per 
cent. 

4 

per 
cent. 

a 

per 
cent. 

0 
per 
ceut. 

7 

per 
cent. 

g 

per 
cent. 

q 

per 
cent. 

10 

per 
ceut. 

1  *  6 

2*6 

3-6 

4-5 

5-5 

6-5 



7-5 

8-5 

9-5 

1-5 

2*4 

3-4 

4.4 

5-4 

6'4 

7-3 

8-3 

9-3 

1  '4 

2*3 

3-3 

4-3 

5-2 

6-2 

7-1 

8-1 

9-1 

1  '3 

2*2 

3-2 

4-1 

5-1 

6-1 

7 

7-9 

8-9 

1-1 

2-1 

3-1 

4 

4*9 

0  y 

6 '  8 

*T  .  U 
/  O 

8*7 

1 

1-9 

2-9 

3-8 

4-8 

5-8 

6-7 

7-6 

8-5 

0-8 

1-7 

2-7 

3-6 

4-6 

5-5 

6-5 

7-4 

8-3 

0-7 

L-.6 

2-G 

3-5 

4-4 

6-4 

6-3 

7-2 

8-1 

0-5 

1-6 

2-4 

3-3 

4-3 

5-2 

6-1 

7 

7-9 

0'3 

1-3 

2-2 

3-1 

4-1 

5 

6-9 

6-8 

7-7 

0-1 

f] 

2 

2-9 

3-9 

4-8 

6-7 

6-6 

7-5 

o-o 

0-9 

1-9 

2-8 

3-7 

4-6 

5-5 

6-4 

7-3 

11 

per 
cent. 


12 
per 
ceut 


II 
11 
11 
10 
ID 
10 
O-3'IO 
9  9 
8-8  9 
9 
9' 


18 
per 
cent. 


8-6 
8-4 
8-lj 


4  12-4 
2  12-2 
11-9 

8  11-7 
6  11-5 
411-3 
2  11-1 

9  10-8 

1  10-6 11 
5 10-3  11 
2 10-1 11 
I  9-8  10 


14 

per 
cent 


16 

per 

cent. 


;  14 
L4 
I  13' 
I  13 
13 
!  13' 
L2' 
12 
1 12' 
:  1  2 
11' 
•7  11' 


16 
per 
ceut. 


15-2 
14-9 
14-6 
14-4 
14-1 
13-9 
8I13-6 
G  13-4 
3  13-1 
(12-8 
7il2-5 


17 

per 
cent. 


18 

per 
cent. 


17 

16-7 


L6' 
L8' 
L5' 
If. 
15' 
2|15' 


19 
ier 
cent. 


20 
per 
cent 


5 12-3 13 


9  14-8 
6  14-4  15 
3  14'1 14 
13-8  14 


Temp. 
T.  C. 


9  18-8 
6  18-5 
3  18-2 

17-9 

17-6 

17-4 

17 

L6 

Lfl 

16 

15 

IS 


22 
per 
runt. 


32-  0  0  25-7  27-1 

33-  8  1'25-4  26-H 
35-6  2  25  26-4 
37-4  3  24-7  26 


per 

cent. 


21 
por 
cent. 


25 
per 
cont. 


26 
per 
cent. 


27 
per 

cent. 


28-5  29-9  31- I  !32-3  33-4 
28-1  29-4  30-0  31-8  32-9 
27-628-9  30-231-4l32-5 
27-3  28-6  29-8  31  I32-1 


28  29  80 
per  per  [  por 
cent,  cent.: cent, 


31  32 
per  por 
oent  cent. 


34-0  35 -6  36 -6  37 -6  38-5 
34  135-1  36-1  37-1  38-1 
33-5  34-0  35-6,36-7  37-7 


33-1  34-T]35-2  36-2  37"3  38-3  39-3  40-3 


33 
per 
cent. 


34 
per 

CL'tlt 


80 

per 
oen( 


39-640-6  41 
3*9  •! 
38'7 


40-1  41-2 
39-7  40-7 


37 
per 
cent, 


38 
per 
cent. 


42-5  43-5  44-4 
42-2  43-1  44-1 
11-7  42-7  43-7 


89 
per 
cent 


45 
14-0 


40 

por 
cent, 


45-446-4 


46 

45-G 


41-342-343-244-245-2 


(Gay-Lussao).— Table  II.— continued. 


Temp. 
F.  C. 


39-2 

41-  0 

42-  8 
44-6 
46-4 
48-2 

50-  0 

51-  8 
53-6 
55-4 
57-2 

59-  0 

60-  8 
62-6 
64-4 
66-2 

68-  0 

69-  8 
71-6 
73-4 
75-2 


Observed  percentage  of  the  Alcoholometer. 


21 
per 
cent 


per 
cent 


23 
per 
cent. 


24-4  25 
5  24-1  25 
6|23-7  25 

7  23-4  24 

8  23 

9  22-7 
10,22-4  23 

11  22-1  23 

12  21-8  22 


1321-5 
1421-2 
15  21 
16:20-7  21 
17i20-4  21 
18  20-1 
19[l9-8 
20,19-5 

21  19-1 

22  18-8 

23  18-5 

24  18-2 


26- 
26' 
26' 
25' 

25' 
25 
24' 

2  24' 
9  24 

23 

3  23 
23 
22 
22 
22 

821 
5  21 
l|21 
8  20 

4  20 
1  20 


24 
per 
cent. 


25 
per 
cent. 


2X' 
27' 
27' 
27 
26 
20 
25 
25 
25 
24 
324 
24 
7j23 
4  23 
23 
7  22 
4  22 
V22 
721 
3  21 
|21 


T29-3 
7!28-9  30 


30 


3,28 
28 
6|27 
2  27 
8|26 
426 

■  1  26 

■  7 125 


per 
cent 


per 
cent. 


28 
per 
cent. 


33-7 


3-1  • 


■6  31-6  32 

•1  31-232-333-334 
■7  30 

•330-331-332-333 
•9!29-9  30-9  31-9 
-5  29-5  30 

[29  ■  1 
•7128-7 


29 
per 
cent. 


30 
per 
cent. 


7 

3 

33-8 


31-5 
31-1 
30-7 


2  28-2;29-2'30'231-232 


3  25-3  26 


25 
7|24-7 
424-4 

24 
7  23-6 
4  23'3;24 
'1  22-9  23 
•6  22-5  23 
■3  22-2  23 
121-8  22 


8,29-8 
■4  29-4 
29 


8  27-8  28 
4  27-4  28 

27  28 

■1  26 '-6  27 -6128 '6  29 
■426-327 
25-9:26 
■6'25-526-4!27-328 
■3'25-2l26 
•9  24-8,25 
•5  24-3  25 
•1  24  24 
•7  23-6  24-5  25-4  26 


31 
per 

cent 


35 
35 
34 
3  34 


•i 


•312S-2 
•9|27-8 


•1  27 
•6  26-6 
■2  26*2 
•9!25-8 


31' 
31' 
31 
6  30 

2  30 
8  29 

3  29 
9,28 
528 
l'2S 
■  7  27 
'3'27 


32 
per 
cent. 


33 
per 
cent 


30 
30 
35 
35 
34 
34 
34 
33 
33 
32 
32 
32 
31 
31 
30 
30 
9  29 
529 
1  21) 
7|2S 
3  2S 


37 

37-3  38-3  39-3  40 
36 

30 


•9  35 


38-8 


36 
35 
34 
34 
8  33- 
4  33- 
33 
6  32- 


32 
31 
3  31 
9!30 
5[30 
1  30 
7  ,29 
29 


34 
per 
cent 


39-8  40 


37-9 
37-4 
36-9 
36-5 
36-1 
35 


36 
per 
cent 


37  38  I  39  40 
per  1  per  ,  per  |  per 
ceut.leent.  cent.' cent. 


38-9 


39 


38-4 
,38 
37-5 
37-1 
36-7 


3  35-3  36-3  37 
34-8  35-8  36 


34-4 
34 


35-1 
35 


5  33-5  34-5 


33-1 


34  •  1  35 


•3 


32-6  33-6:34 
2  32-2!33-2  34 
831-8!32-833 
4  31-4  32-4  33 

31  32  33 
6  30-6  31-6  32 
2  30 '2  31-1  32 


841'8|42 

3  41-4  42 
9  40-9  41 

4  40-4  41 
|40  41 

6  39-6  40 
1  39-l|40 

7  38-7  39 
338-3I39 
•837-8  38 
4  37-4  38 

37  !38 
•5'36-5!37 
•1  36-l[37 
■635-636 
•235-236 
■8  34-8  35 
•4  34-4  35 

34  35 
•6  33-5  34 
•  1  33' 1  3! 


5  43' 
4  43 
9:42 
4  42 

•12 

6  41 
•141 
'  7  40 
•340 
•839 
•4  39 

[39 
■5  3< 
•1  38 
•637 
•237 
•8  36 
•4'36 
30 
•5  35 
•  1  35 


844-8 
4  44-4 
9  43-9 
4  43-4 

43 
642-6 
1  42-1 
•1  41-7 
3:41-3 
■8  40-9 
•4|40-4 

40 
■5  39-5 
•1  39-1 
■6|38-6 
•2  38-2 
•8  37- 
•4  37-4 

36-9 
■5  30-5 
•1  36-1 


(Gay-Lussac.)    Table  U.-continued. 


25|17-9  1S-8 

26  17-618-5 

27  17-3  18-2 
28jl6-9  17-0 
2!)  16-6  17 


23  |  24 
I*r  per 
centJ  cent 

19-7  20-6 
10-120-3 
19-1  20 
18-8  19-6 


____ObsejTe£percenlnge  of  the  Alcoholometer. 


21-5  22-4 
21-2  22-1 
20-8  21  ■ 
20-5  21- 


30.16-3  17-2  13-1  19 


18-4  19-3I20-2  21 


23-2  24-2 
22-9  23-8 
22-6  23-5 
22-2  23-1 
21-8  22-7 


25-1  26 


24-3  25-2  26- 1  27-1 


81 

32 

33 

per 

per 

per 

cent. 

coin. 

cent 

26-9 

27-9 

28-8 

26-527-5 

28-  1 

•3  30-3 
•'.1  28-9  29-9 


38 

39  40 

per 

per  per 

cent 

cent,  cent 

33-7 

34-7  35-7 

33-3 

34-3  35-3 

32-9 

'13-9  34-.S 

K£'*Z:*!.i8:  :  5:  .5- ^  SX^' 


Temp. 
F.  O. 


047-4  48 '4 

1  47  48 

2  46-5  47-5 

3  46-2  47-1 

4  45-8  4G-7,-. 

5  45-3.4G-2  47 
8|44-9l45-8  16 
7  11-445-4  46 
844  (45  |46 
9  43-8  44  0  46 


44  45 
per  jier 
cent,  loent 


•6- 


30-7  31 -6  32-6  33-6 


62 


'6  50- 
'2  50- 
l«-M  49- 
48*4  49- 
47-9  48- 
47-5  48- 


■•7      48      40  I  CO  I  r,l 
Per  :  per    por    per    p,.,.  i  .m 
cent.  cent.  cent.(  cent.  |  cent. |  cent. 

3-264-] 
2-8  53-7 
i-3  53-3  1 
i  62-91 

■5  52- 

•1  52-1 
1-8  51 -7  i 
'•4  51-31 

'  !i  60  •  9  6 1  ■ 
•6  60-8  SI- 


S' i 


i-6  66- 
•2  50- 

•9  r>n- 

•6  65- 


61  -9 
61-6 
01- 

59  '  8  (10  -  8  6 1  •  7  62  • 
•r'9-4  60-3  61  -3  62- 
69  60  IliO-nldl- 
'6,68-6  59-5  60-5  61  • 
I  68 '  I  69 ■  I  60- 1  ill  ■ 
8  r.7-8  58-8  59-8  60- 
467-4  68-4  69-4  00- 


(Gay-Lussac.)— Table  II.— continued. 


Observed  percentage  of  the  Alcoholometer. 


45  46  47 
per  per  per 
cent.  cent,  cent. 


4V1 
46-7 


48-l'49 
47-7,48 


15 


48  49  60 
per  per  per 
cent.  cent,  cent, 


346-347-348 
9!45-9  46-9  47 
4U5-4  46-4]47 


46  47 


6  44-6  45-6  46' 
144-1  45-246 

7  43-7  44-845 
443-444-4,45 

43  44  45 
5  42-5  43-5  44 
l|42-l  43-l(44 
641-642-6,43 
2  41-2  42-243 
8'40-8  41-9'42 
440-4  41-542 


10 


41-1142 


•639-640-6  41 
•l|39-l  40-2'41 
•7!38-7  39-8  40 


1  50-1  51- 
7I49-7  50- 
349-350- 
9  48-9!49- 
4,48-4]49- 
]48  (49 
647-6  48 
'2  47-248 
■8  46-8  47 
•4  46-4'47- 
46  47 
•645-6  46- 
•  1  45  •  1  -46  ■ 
•6  44-6  45' 
•3  44-3  45 
■9  43-9  44 

5  43 T)  44 
l|43-l  44 

6  42-6  43 
2142-2  43 
■8I41,8  42 


51 
per 
cent. 


ll52  53 
7  51-7  52 
3  51-2  52 
9  50-9  51 
4'50-451 
|50  [51 
6  49-6  50- 
2  49-2  50- 
848-849- 
448-449' 
>48  149 

6  47-6  4-i' 
•lkf'l  48' 
■746*7  17 
•3  40-3  47 
•9  46  17 
■5  45-5  10 
•115-1  46 

7  44-7'45 
3  4f3  45 
843-844 


62  53 
per  per 
cent,  cent 


54 
per 
cent 


54 
7  53' 
2  53' 
9  52 
4  52 
52 
■6  51 
•2  51 
•8  50 
-4  50- 
(50 
•6  49' 
•1  49' 
•7  48' 
•348 

1*2 
1 17 

7  46 
346 
9  45 


|55 

7  54 
2  54 

8  53- 
4  53- 

153 
'  6  52  • 
•2  52' 
■S  51' 
•4  51 
|51 
•6  50 
•1  50 
•8  49 
■4  49 
49 
5  48 
1  48 
7  17 
3  47 
947 


65  66  67 
per  1  per  per 
cent,:  cent  cent 


58  59  60 
per  I  per  per 
cent,  jceut.  cent 


56  57 
6  55-6  56 
2  55-2  56 
8  54-8  55 

4  54-4  55 
'54  |55 

■6  53-6  54 
•2  53-2  54- 
■8  52-8  53- 
•4  52-4  53- 

I52  ;53 

•6  51-6  52' 
•1  51-1  52' 
•8  50-8  51' 
•4  50-4  51 
50  51 

5  49-5  50 
1  49-1  50 
7  48-7  49 
3  48-449 

148  ',49 


58 
6  57 
2  57 
8  56 

4  56 
156 

■6  55- 
•255- 
•8  54- 
•4  54- 
54 
■6  53' 
•2  53 
•8  52 
•4  52 
62 

5  51 
2  51 
8  50 
4  50 

i50 


59 
6  58 
2  58 
8  57 
■4  57- 
,57 
■6  56- 
•2  56- 
•8  55' 
•4  55' 
]55 
•6  54 
2  54 
8  53 
4  53 
53 
'  5  52 
■2  52 
•8  51 
•4  51 

!bi 


|60  161 
6  59-6  60 
2  59-2  60 
8  58-8  59 
4  58-4  59 
|58  '59 
■657*6  58' 
■2  57-2  5S- 
•8  56-S  57- 
•4  56-4  57' 
156  57 
•6  55-6  56 
■2  55-2  56 
■8  54-8  55 
•4  54-4  55 
54  55 
5  53-5  54 
2  53-2  51 
8  52-8  53 
4  52  4  53 
152  |53 


62 
661'i 
2  61-: 
8  60- 

4  60- 
60 

6  59- 
•2  59- 
•8  58- 
■4  58- 
58  ■ 
•6  57- 
•2  57- 
•8  56- 
•4  56- 
156 

5  55' 
2  55' 
8  54 
4  54 

54 


'! 
'1 


(Gat-Lussac.)— Table  II.— continued. 


Tump. 
F.  C. 


.12-0 
13  *8 
15*6 
7-4 
9-2 
1*0 
•8 
4*6 
6'4 
H-2 
D-0 
I  *  M 

i-6 
i'i 
r-2 
i-0 

1-8 
1-6 

•4 

•2 

•0 


01 
per 
cent. 


62 
per 
cent 


0  66-8  67 

1  66-5  67 

2  66-1  67 

3  65-6  66 

4  65-3  66 

5 6 i  ■  'j  66 

6  6+ -5  65 

7  61-1  65 

8  63 -8  64 

g  63- 1  84 

10  63  |64 

11  02-  o  63 

12  62-2  63 
13,61-8  62 
1  I  01  -.|  62' 

1 5  0 1  82 

16  60 -6  HI 

17  60-2  iil 

18  59-8  60 
in  69'  1  60 
2069  60 
21  68-6  69 


63 
per 
cent 


64 
per 
cent 


8  68-8  69 
5  68-5  69 
1  68  •  I  60 
•6  67-6'68 
•3  67-3]gs 
■■)  66-9  67 
•5  66-5  67 
■l'66-l  67 
•8,65-8  66 
'4  65*4  66 
65  06 
6  64-6  65 
2  64-2  65 
•8  63-8  64 
•4  63- 1  64 
63  |64 
■8  82*6  63 
•2'02-2  63 
'8.61*8  82 
'4  61*4  62 
61  '62 
6  60-7  61- 


Obaerrol  percentage  of  the  Alcoholometer. 


65  63 
per  per 
cent,  cent 


•669 
•3|69 
•9j68 
•5,68 
1  68 
■8  67 
•4  67 
67 
'6  66' 
•2  66' 
•8  65- 
•4  65* 
65 
■6  64 

•  2  0  1 

■883 

6  63 
63 

7  62 


•871 
•4|71 
•171 
•6  70 

*3'70 

•9  on 

■5  09 

•  I  oo 

•  7  68 
•3  08' 

67- 
0  67 
•2  67 
*8  00 
■  1  00 

66 
■6  65 
•2  65' 
8  61' 
5  0  t  ■ 

0  1 
7  03- 


67 
per 
cent. 


•7,72 
•3  72 
71 
■0  71 

•2  71 
'8'iro 
5  70 
1  70' 
7  69' 
•3  69' 
•o  OS- 
•6(68 

■2'ea 

•M  07 

•4  07 
07 

o  66*8 
2  68*3 
8  65-  8 
565 
o:, 
7,64 


68 
per 
cent. 


'7  73 
'373 
9  72 
6  72 
272 
8  71 
71 
71 
70' 
70' 


69 
per 
cent 


•7  74-7  75-7 
3  74-3  75-3 
9  73-9(74-9 


70 
per 
cent 


71 

per 
cent. 


76 
75 

6  73*6  74-5  75 


9  69 
0  69 


69 
68 

4  88 
68 
67 
07- 
60 

5  66* 
1  60 
7  65 


2,73-2  74-1 
8  72-8,'73-s 
•5  72-573-4 
•1[72  73 
•6  71-6  72-6 
•3,7l-3  72-3!73 
•9,70-9  71-0  72 
'6  70*6  71*6  72 
'2  70-2  71  -2  72 
'8  69*8  70-8|71 
469*4  70*4  71' 
(69     70  71 

0  68*8  09-0  70' 
2  68*2  09-2  70' 
8[67*  8(68*  8,69* 
5  67-5  68-5  69 

1  67-1,'OM-l  00 
7  66-7  67*7,68 


72 
per 
cent 


77-6 
77-2 
76-9 
76-5 


73 
per 
cent. 


78-6  79 
78-279 
77-9  78 
77-5  78 


•1  76-l|77*l  78 
•8  75-7|76-7|77 
'4  76*376*3  77 
75     76  77 
•6  74*6  75*6,76 
•3  74*2175-2  76 
•9  73*9  74*976' 
■6,73*6  74*6  75' 
■2i73*l  74*l|75' 
'8  72*873*8  74* 
4  72-4i73-4  74- 
|72     73  74 
6  71*6  72*6  73* 
2  71-272-2  73 
a|70-8 
5,70-5 
I  70-1 
7,69-7 


78 

79 

80 

per 

per 

per 

cent. 

cent. 

cent 

S3-6 

84-5 

85-5 

83-2 

84-2 

85-1 

82-9  83-8184 
82*583-484 
81*1  82-1  83  84 
80-7  81-7I82-7  83*7 
3  80-3  81*3  82-3183 
|80     81     82  82 
6179-6  80-6'81-6'82 
2|79*2|80*2IS1*282 


78-9  79 -9,'yo 
78-6  79-5  80 
78-1  79-llsO 
77*8  78*8  79 
77*4  78*4  79 
?7  |78  |79 
70-677-6  78' 
7(3*2  77*2  78 
78*9  70 
75-5  76*5  77 
75*1  76*177 
74*775*8  76 


'9x1*9 
581*6 
181*1 
8  80 
480 
|80 
6  79*6 
2'79-2 
7-9  78 -9 
5  78*0 
1  7s- 1 
8  77-8 


Temp. 
F.  C. 


(•Gay-Lpssac.)-Tabi,e  U.— continued. 

Observed  percentage  of  th«  Alcoholometer. 


01 

per 
ceut 


02  63  64  65 
per  |  per  per  per 
cent.!  cent.  cent,  cent 


•365-3 
•9  64-9 
•5G4-5 
•1  64-1 
•7  63 
•3  63-3 


66-3  67-3 
65-9  66 
65-5  66-5 


32-  0 

33-  8 
35-6 
37-4 
39-2 

41-  0 

42-  8 


0'86-4 
1S6-1 

2  85-7 

3  85-3 

4  85 


68-3  69-3  70-3  71-3  72-3 
67-9  68-9  70     71  |72 
67-5  6S-5  69-6  70-6  71-6 
65-li66-lj67-1  68-1  69-2  70-2l7l-2 

G4-7  65-7  66-7  G7-7  68-8  69-S  [0*8 
C4-3  65-3  66-3  67-3  63-4  69-4I-0-4 

9  62-9  63-9  64-9  66     67     68  69-170-1 
5  62-5  63-5  64-5  65-066-6  67  •  7  6S-7  09 
I  62-1  63-1 64-l'65-2 66-2,67-368-3 69  3 


94  95 
per  por  Per 
cent.  cent.  cent. 


74-3 
74 

73 
73 
72 


44-6 


87-4 
87 

86-6 

86-3|87-3l88 

86  87  88  88-9  89-9  90-8 
i'ii-7  86-6  86-6  87-6  88-6  89-6  80-6 
0  84-3  85-3  86-3  87 -3  88-2  89-2  90-1 
7  83-9  84-9  85-9's6-9  87-9  88-8  89 


cent 


«'4«-t|K-e|S:a|S-B5j-if8:8t»:« 

92-4  93-4 94-3 96-2 96-1 97,    9»'9»8  9 
92-1  93     94     94-9  95-8  96-7  97 
91-8  92-7  93-7  94-696-696-497-49S-3 
91-492-493-394-396-296-297-198 
q      92    >93    93-9  94-9  96-9 96-897-7 
90-7  91-7  92-6  93- 6  94- 6  95-6  96-5  9r4 


72-4 
72-1 
71-7 
71-3 


per 
cent. 


75-4;76"4 
7.".  7t 
74-6  75-6 
74-2  75-3 
73 -8  74 
73-4  74-4 
73-1  74-1 
72-7  73-7 
72-3  73-3 


101  -2 
100-9 
100-7 
99-5100-4 
99-2  100-1 
9.S-9  99-8100-7 
9S-7  99-6  100-5 
9S-4  99-3100-2 


98 

per 

cent 


99 

per 
ceut. 


101 


81      62  I  83 
I«r    per  per 
I  cent,  cent.'  cent. 


84-6  85-6 
84*2  85-2 
83-8  84-8 
83'4  8-1-4 
83-1  «-|- 1 


84 
per 

cent. 


(Gay-Lpssac.)— Table  Il.-conimitee*. 


Olwerrecl  percentage  0f  the  Alcoholometer. 


86-5  87-5  88-5 
6-2 


82  83 


3  »0-6'81-C  82-0  83-6  84-6  85 -0 
f  80-281-2  82-2 
I  79-9  80-9  .si  - ;> 


85-8  86-8  *7-8  88-7 
85-4 
85 


86 


89 

per  J  per 
cent  cent. 


>9-4  90-4  91-3  92 
89 


90 

91 

92 

per 

per 

per 

cent 

cent. 

cent. 

86-4  87-4 

82-8  83-8  84-8  8^7  «6-7  87°-7S°-7|89-7  90 
"2-4  83-4  84-4  85-4|8G 

84  |85 


-,93-3  94-3 
00     91     92     93  |94 
89-7  90-7  91-7  92-7  93-7 
89-4  90-4  91-4  92-4  93-3 

89    |90     91    |o2  ]93 


03  0*  M  96  07  98 
per  per  per  per  ],er  per 
cent  cent.) cent,  cent  cent,  cent 

96-3  96-2,97-1  98-1  99199^9 
95  |95-9  06-8  97-8  98-7  99-7 
9*-^95-6,96-5  97-5  98-5  99-4 


94-3  95-3,'96-2'97-2 
94    [95     95-9  96-9 


7J91-7  92-7  93-7  94-6'95-6  96-6 


83-2  84-2  86-2  86-2 
82-983-984-9  85-9 


-9-5  80-5  81-6  82-6l83-6  84-6l85-6 
flH'it"-'  Hl-2  82-as.-,-2'H.,.a',5.2 
"    /9-7!80-8  81-8  82-8'83-8'84-8 
•4  79-4  80-4  81  -4.82-4  83-4  84-4 
79  i80-l|81-X|82'l|88-lM-l 


78-8  79-7  80-7 


81-7,82-7 


98-2  99 
97-9  98 
97-6  98 
97-3  98' 
97  98 
96-7  97-7 


78-3  79-3U-38I-3|l82-3l83-4  84-4 
?7-9  78-9  79-9  -0-9  Ml  ■!)  ,2-9l84 
..•5  78-5;7!.T.80-r,8|-(iK2-.|  S3-6 
l<7-li7H-2|79-2l80-281-382-3)83 


-«-«,87-.i ..».« n.i-7 -m-7 ; : ; - ; •  d'  •• '  »7-' 

■  •  MP  i 

»'4«'str«|a!-»,«.-io.,!Jt,i;|.j«.jH:;;;-s 

94-6  95-7 
94-3  95-3 
93-9  95 
93-6  94 


83 


»«•    87-2  88-3  89-3  90-491-    92-4  93- 
85 -7  80 -8  87 -9  88 -9  90     91-1  92- f  93-2 
I  85-4  86-6  87-0  88-0  89-7  90-7  91-8  2-g 
8       ««•  1187-2  88-2  89-3  90-.;; IX-S'SS-S 
.  8-  -7  85-7  86-8  87-9  89     90     91  •  1  92-2  -n-t ..  t  ■', 

^•^V7->;78-.,;7a-.,30-n!-^.^.6^.A^^  9,4  9  ,6  9,7  f:U 


.  ooooooooooo 
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Table  II. 

™,e  showing  the  ^^W°^<^&^  wilh  the  Percentages  to  he 


Lbs.  of  Sug 

Spec.  Grar. 
of  Spirit 

i  of  Gravity, 
ar  per  Gallon 

Per  cent 
of  Spirit. 

10 
4  oz., 
or  25 
to  100 

15 
6  oz., 
37J 
to  10 ' 

20 
8  oz., 

60 
to  100 

920 

Proof 

1-6 

2-5 

3-4 

923 

2-5 

1-6 

2-5 

3-3 

926 

5- 

1-5 

2-4 

3-2 

929 

7-5 

1-5 

2-3 

3-2 

932 

10- 

1-4 

2-2 

3-1 

935 

12-5 

1-4 

2-2 

3-1 

938 

15- 

1-4 

2-1 

:co 

910 

17-5 

1-3 

2-1 

2-9 

943 

20- 

1-3 

2-0 

2-8 

945 

22-5 

1-3 

2-0 

2-7 
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Tn  the  first  column  under 
the  degrees  the  water  should 
column,  while  at  the  foot  of 


Levesque's  Table.' 

Tand'af  tobhHn??heratUreK°,f  ^e  air  i9  Biven !  the  next  show 
stand  at  to  bring  the  mash  to  tbe  temperature  given  t,t  the  ton  of  the 
the  column  is  given  the  temperature  at  which  the  tap  stands! 


Temperature 
of  the  Air 
at  Mashing. 


Fahr. 
10° 
15 
20 
25 

:>.o  / 

35 
40 
45 
50 
65 
BO 
65 
70 


Class  T. 
Heat  of  Mash, 
110°  to  1-18°. 


Firkins 
per  Quarter, 


107-00 
195-17 
193-34 
101-51 
189-68 
187-85 
180-02 
184-19 
182-36 
180-53 
178-70 

175-04 


Time  of 
Slant!  in  j> 
of  the 
Mash. 


hrs.  mill. 
4  0 


3  40 
3  20 
3  0 


Temperature 
of  the  Air 
at  Mashiug, 


Fahr. 
10° 
15 
20 
25 
30 
35 
40 
45 
60 
55 
60 
65 
70 


Class  II. 
Heat  of  the  Mash, 
146°  to  147°. 


Firkins 
per  Quarter, 
7. 


189-00 
187-42 
185-84 
184-26 
1H2-6S 
180-10 
179-52 
177-94 

170-  36 
17  I  -7M 
173-20 

171-  62 
170-04 


Firkins 
per  Quarter, 


184-00 
■182-59 
181-18 
179-77 
178-36 
176-95 
175-54 
174-13 
172-72 
171  ■:!! 
169-90 
168-49 
167-07 


Time  of 
Standing 
of  the 
Mash. 


hra 

min. 

3 

0 

3 

0 

3 

0 

3 

0 

3 

0 

~3 

0 

3 

0 

3 

0 

3 

0 

3 

0 

2 

45 

2 

30 

2 

15 

Levesque's  Table— continued. 

m  the  first  columnunder  each  «|-*W^1&5^W^ 
the  degrees  the  water  should  stand  at  to  bring  *et™~erat™ which  the  tap  stands, 
column,  while  at  the  foot  of  the  column  is  given  the  temperature   


Tempera- 
ture of 
Air  at 

Mashing. 


Fnhr. 
10° 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 


Class  HI. 
Heat  of  the  Mash, 
144°  to  146°. 


Firliins 
per  Quarter, 


178-60 
176-S4 
175-63 
174-52 
173-36 
172-20 
171-04 
1  fill  •  S3 
168-72 
167-56 

160-  40 
166-24 

161-  03 


Firkins 
per  Quarter, 
10. 


175-00 
173-92 
172-84 
171-76 
170-68 
169-60 

163-  52 
167-44 
166-36 
165-28 

164-  20 
163-12 
162-04 


Time  of 
Standing 
of  the 
Mash. 


hrs.  min. 
2  0 


1  50 
1  40 
1  30 


Tempera- 
ture of 
Air  at 

Mashing. 


Fahr. 
10° 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 


Class  IV. 
Heat  of  the  Mash, 
143°  to  146°. 


Full  ins 
per  Quarter, 


172-00 
171-00 
170-00 
169-00 
168-00 
167-00 
166-00 
165-00 
164-00 
163-00 
162-00 
161-00 
160-00 


Firkins 
per  Quarter, 


170-00 

169-19 

168-28 

167-37 

166-46» 

165-55 

164-64 

163-73 

162- S2 

161-91 

161-10 

160-19 

159-28 
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Bates'  Table,  showing  the  Decrease  in  the  Specific  Gravity  of  Worts 

TURES  ABOVE  60°  FAHR. 


Specific 
Gravity 
at  60°  F. 

Apparent  Gravities  giving  the  same  Density  at  the  accompanying  Heats  as  the  first  colnmn 

apparent 
Specific 
Gravity. 

Degrees. 

Apparent 
Specific 
Gravity. 

Degrees. 

Apparent 
Specific 
Gravity. 

Degrees. 

Apparent 
Si«uitic 
Gravity. 

Degrees. 

Apparent 
Specific 
Gravity. 

Degrees. 

1-000 
1-010 
1-020 
1-030 
1-040 
1-050 
1-060 
1-070 
1-080 
1-090 
1-100 
1-110 
1-120 
1-130 
1-140 
1-150 

0-  998 

1-  008 
1-018 
1-028 
1-038 
1-048 
1  *  058 
1-068 
1-078 
1-088 
1-098 
1-108 
1-118 
1-128 
1-138 
1-148 

79-00 
78-00 
78-00 
77-33 
76-66 
76-00 
76-00 
75-33 
74-66 
74-66 
74-00 
74-00 
i  73-50 
i  73-33 
73-00 
72-66 

0-  996 

1-  006 
1-016 
1-026 
1-036 
1-046 
1-056 
1-066 
1-076 
1-086 
1-096 
1-106 
1-116 
1-126 
1-136 
1-146 

93-00 
92-60 
91-33 
90-66 
90-00 
89-33 
88-66 
88-00 
87-33 
86-66 
86-00 
85-50 
85-00 
84-50 
84-00 
83-50 

0-  994 

1-  004 
1-014 
1-024 
1-034 
1-044 
1-054 
1-064 
1-074 
1-084 
1-094 
1-104 
1-114 
1-121 
1-134 
1-144 

105-00 
104-00 
103-00 
102-50 
101-50 
100-66 
100-00 
99-00 
98-00 
97-50 
96-50 
96-00 
95-50 
94-50 
94-00 
93-50 

0-  992 

1-  002 
1-012 
1-022 
1-032 
1-042 
1-052 
1  ■  062 
1-072 
1-0S2 
1-092 
1-102 
1-112 
1-122 
1-132 
1-142 

115-50 
114-50 
113-50 
112-50 
111-50 
111-00 
110-00 
109-00 
108-00 
107-00 
106-50 
105-50 
104-50 
104-00 
103-20 
102-40 

•990 
1-000 
1-010 
1-020 
1-030 
1-040 
1-050 
1-060 
1-070 
1-080 
1-090 
1-100 
1-110 
1-120 
1-130 
1-140 

125-20 
124-00 
122-80 
122-00 
120-80 
120-00 
118-SO 
118*00 
116-80 
116-00 
114-SO 
114-00 
113-20 
112-40 
111-40 
110-80 
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66-  39 

67-  18 

67-  97 

68-  76 

69-  55 

70-  34 

71-  13 

71-  92 

72-  71 

73-  50 

74-  29 

75-  08 

75-  87 

76-  66 

77-  45 

78-  44 

79-  03 

79-  82 

80-  61 

81-  40 

82-  19 

82-  98 

83-  77 

84-  56 

&3  'O'WI  jo  •|n.io 
■raj  -S99j39q  q^i[3ti3 

42-  55 

43-  06 

43-  57 

44-  07 

44-  58 

45-  08 

45-  59 

46-  10 

46-  60 

47-  11 

47-  62 

48-  12 

48-  63 

49-  14 

49-  64 

50-  15 

50-  66 

51-  16 

51-  67 

52-  18 

52-  68 

53-  19 

53-  70 

54-  20 

•SG0S^XJ°  '|troO  J9J 

71-  81 

72-  66 

74-  37 

75-  23 

76-  08 

76-  95 

77-  S0 

78-  66 

79-  51 

80-  37 

81-  22 

82-  07 

82-  93 

83-  78 

84-  64 

85-  48 

86-  34 

87-  19 

88-  05 

88-  90 

89-  76 

90-  61 

91-  47 

.          '18  =  -b5T 

'O  «S   JO    -)U3D  J9J 

42-0 

42-  5 

43-  0 

43-  5 

44-  0 

44-  5 

45-  0 

45-  5 

46-  0 

46-  5 

47-  0 

47-  5 
4S-0 

48-  5 

49-  0 

49-  5 

50-  0 

50-  5 

51-  0 

51-  5 

52-  0 

52-  5 

53-  0 
53-5 
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001  *H  pazrp?jinou 
"09SH  J"  I'l-tPA", 

•HOQjfl9(I  8,9(1  JZtOi;>,«(J 

1  47-42 
|  48-21 
49-00 

49-  79 

50-  58 

51-  37 

52-  16 
52-95 
54-74 

54-  33 

55-  92 

56- '-ll 

56-  90 

57-  69 

58 -  4S 

59-  27 

60-  06 

60-  85 

61-  64 

62-  43 

63-  22 

64-  01 

64-  81 

65-  60 

I              r  = 

«5T    Or'"MJO  HI99 

ioj  Kwjasa  i[Bn3n5[ 

30-39 

30-  90 
31  -41 

31-  ai 

32-  42 

32-  92 

33-  43 

33-  94 

34-  44 

34-  95 

35-  46 

35-  96 

36-  47 

36 -  98 

37-  48 

37-  99 

38-  50 

39-  00 

39-  51 

40-  02 

40-  52 

41-  03 
41  •  54 

42-  04 

■c00r'«N  jo  inao  ia,i 

51-  29 

52-  14 

53-  00 

53-  85 

54-  71 

55-  56 

56-  42 

57-  27 

58-  13 

58-  98 

59-  84 

60-  69 

61-  55 

62-  40 

63-  26 

64-  11 

64-  97 

65-  82 

66-  68 

67-  53 

68-  39 

69-  24 

70-  10 
70-95 
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001  pgzipxijnau 
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104-  32 

105-  11 

105-  90 

106-  09 

107-  48 

108-  27 

109-  06 

109-  85 

110-  64 

111-  43 

112-  23 

113-  02 

113-  81 

114-  60 

115-  39 

116-  13 

116-  97 

117-  76 

118-  55 

119-  34 

120-  13 

120-  92 

121-  74 

122-  50 
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Reiman's  Tables  showing  the  Composition  of  the  various  Kinds  of  Aniline  Oils 

found  in  Commerce. 


K  =  Kuphanilinc. 

B  —  Baraniline. 

Higher  homologucs   

per  cent. 
5 
90 
5 

per  cont. 

70 
30 

Dtatllllng 
below 

K=100 

IC=90 

K=86 

K=:80 

K  =  75 

K=G2-5 

K—60 

K=50 

K=37-5 

K=25 

K=0 

Degi  co-H  C. 

B=  0 

B=10 

B=10 

B=20 

B=25 

B=37-5 

B=10 

B=5l 

B=02-5 

B=75 

B=100 

180 

2-5 

7 

2-5 

5-5 

3-5 

4 

4 

2 

3 

6-0 

22 

3-5 

3 

3 

2 

2-6 

185 

64 

00 

29-5 

5-5 

2-5 

7 

4-5 

2-5 

2 

190 

34 

34 

56-5 

55-5 

55-5 

41 

37 

1-5 

6-5 

4-5 

1-5 

195 

5 

7-5 

8-5 

16- 

25 

33 

■12 

40 

17 

8 

200 

9 

8-5 

19 

28-5 

3G 

18 

205 

4-6 

5 

10 

10 

11 

16 

39 

210 
215 
Residue. 

3-5 

4 

4 

8-5 

3-0 

4-5 
0-5 

7 

3-8 
6-5 

7-5 
3-6 

8 

4-5 

5 

19 
7 

5-5 

Krouber's  Tables,  snovnNG  the  General  Characters  op  the  Benzols,  Nitrobenzols, 
Anilines,  and  Fuschines,  derivable  one  from  the  other. 


Boiling 
Point  of 
Benzol. 


Specific 
Gravity 

of 
Benzol 
at  IB". 


Principal 
Boiling 
Point 

of  Nit.ro- 
beuzol. 


Dog.  C. 
a  83-  84  0-9118 

b  80-  85  0-9263 

c  85-  90  0-9154 

d  90-  9s'o-9210 
e  95-100  <)•  90*9 
/  100-105  (1-9071 
/7 105-1 10  0-9048 
)l  110-115  0-9033 

i  115-120  0-9022 

j  120-125  0-9009 
/cl25-130  0-900l 


205-210 


205-210 


Specific 
Gravity 

of 
Nitro- 
benzol 
at  16°. 


1-1591 
1-1617 


210-215  1-1577 

210-215  1-1145 
215-220  1-1425 
220-22.ri!l-1365 
220-225:1  •  1319 
225-230  1-1235 

225-230  1-1187 

230-235  1-1182 
230-235' 1-1093 


YieM  of 
Aniline 
Oil  per 
100  parts 
of  Nitro- 
bouzo!. 


59 
55 

56 

63 
66 
73 
74 
69 

74 

73 
74 


Principal 
Boiling 
Point  of 
Aniline 
Oil. 


180-185 
180-185 


185-190  1-0181 

185-190  1-0139 
190-195  1-0109 


Speci  tli- 
Gravity 

of 
Aniline 

Oil 
at  1G°. 


Yield  of 
Colour  ob- 
tainable, 
Crystalli- 

zablo 
Fnsebine 
=  10O0. 


1-0205 
1-0199 


195-200 
195-200 
200-205 


1-0060 
10018 
1-0009 


200-205  0-9975 

205-210  0-9943 
205-210  0-9926 


20 

110 

160 
230 
270 
240 
260 

2C0 

200 
180 


Tint  of  Colour 
communicated  to  Goods 
Dyed  therewith. 


Dirty 

violet 
Reddish 

violet 
Violet 

red 
Red 
Red. 
Red. 
Red, 
lied 

Yellowish 

red 
Red. 
Red. 


[contain  chiefly 
I  violuniline. 

lmanvanillrie 
V    with  ft  little 
)  rosaniline. 


contain  much 
chrystolui- 
dine. 


Total 
Distil- 
late. 
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